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PROBLEM TO BE SOLVED: To provide growth of human pluripotent stem cells, culture 
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m^nmsmt&im (pps) «£^nr&*ij£ 
swstefcwc, namm* (pps) «u&&&fg-*- 

CIS^^4 3 5fe4HIV!>aiM#ttf!m (PPS)» 

a) ts^^K^~^im*^«o^?«^ifg^-r 

c ) MtLteMM*mmmmm^mk*r&jLM. 
c is^js 5 1 ( p p s ) »tat 

#>oT. f£5fc*WLs9p P S«^< fc h 2 5%t>K 

jttwwcft*, s^a^fiettf^ ( p p s ) ^flacom 
m^me 3 *m«pp saajjaafciip p s» 

gt£*7-&4^C<£: t> 1 , 0 0 03tfE^<0cDNA^-ry 
£2:1^ cDNA5-ry5'J-. 

m&ms 3 n&m i ~ 6 *h ^mMztm^mm 

X*>~>X. huISp P sai*>\ t (hES)i 

fla-c^>5. haul 
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c^com-r^^j^] ( Wi^s) mm 
C00023 mmmmmo^) wr^«« 

+^GBR^ajlH (US SN 6 0/1 7 5. 5 8 1, 2 



000^1^11H^;USSN60/213, 74 

0, 2000^6^220^; USSN60/21 
3, 739. 2000^6^220*^: USSN60 
/216, 387. 2 OOO^7^70i§ai : USSN 
60/220. 064. 2000^7^2 1 0*gffi : *3 
J:t>'09/688/0 3 1, 2000^10^100^ 

as) fc»LT«5fe«^5fi-r&. 

[00033 *ffll,z&WZ>^1ftZ±c0BmzttLX. Z 
[00043 

[000 53 &mm$mMcr>W®<om2ite. ^Alcfc 
^XgmZtlt: (Robertson, Meth. C 
ell Biol. 75:173, 1997; & XT/P 
edersen, Reprod. Ferti I . De 
v. 6:54 3, 1 9 9 4 tc*£tfc;*fl& ) . VtAttM 

itvmtz&ii&j y\zhux'<7)^m^mm^miz 
m mum. +Bm&xv!Mm) comLmzMttz 
[ooo63b h&mmmmnwa&om&z. 

&m?L<,z}£'<.X&tA,t'm&LX^%^„ 
[00073 Thomson^ (^B!^l^5, 84 
3, 780^-; Proc. Natl. Acad. Sc 

1. USA 92:7844, 1995) ti. %)ibxm. 

tt. ®tt>iz. *tn,zm^xt hmmm&t>t hmm 

( h E S ) fflMm&mmistz (Science 28 
2:1 14, 1 998 ) . Ge a r har t&XXSlSm 
0f3»fcte. H6iettJ»a«W»^t MIM^M (hEG) 
»^U(Shamblott^, Proc. 
Natl. Acad. Sci. USA 95:1372 
6. 1 998 ; &£Vi*WffifrMi6. 09 0, 622 
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mtkLnzzzx-hzzt. zcDzttzx^x, zti$> 

titMt^t'^xcommnm£cotzfrcD&M&t lx 
ftm-tz. b hnimiz&v&wnizmLx 

c o o o 9 1 temcoKihco&mmtwMtomn^cDwm 

%fftm5, 843. 7 8 0f ;^H^6, 090. 

622^-) . t$mmmz*>^x7 * -y—mmtfft&L 
t*ti&MM<7>mmcDMmzmt?z>. Bfkmmmm^ 

(LiF)d -?*?*P SMM<r)Mk£mm-?&&. z 

r-*M^ofltjmi. sua. xtr—vr*? 

^msa^-^. zLx&tm&mm*:? * -y-mm&ft 

[ooio] mnfflmi*, ttfflmco&« co&mcommiz 
tihh^ozt &*m&mRx*> h • 

[0011] S^mW09 9/2 0741 (Ge 
ron Corp. ) II Methods and M 
aterials for the Growth o 
fPrimate— Derived Primordi 
al Stem C e 1 1 s t in 3 ^glT'£>& . m$M 

&nxt/i&^y^b^^yiy^X'^^. m&mz&fr 
flsttJiir ft & ^mAmmwmmk mm* & tz*><n 
mmmm&. mmztiz. m*mm&. 7<-y- 

c o o 1 2 ] *dtnt hmnz^xnmmzm-KittK 

(Witfl. M. A. G. E^(http://im 
age. 1 1 n 1 . go v/> *^^^ix^^ift^-f 
^U-fiO) tC^^S*>^Jt. BBI6»fr^BHWO 9 8 
/00540(Incyte)(t THP-liffljfifcJ: 
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[00 15] 

»( P ps) /wiia**&fw-43t«>^afAsnfca%«r»« 
. 7 4 -y-tmvywmte* mm^ h u v ?*±. 
iz&v&m&zi&fL. *Lxm{&mtz&\.*xmm* 
mm-t&j:miz£^xmzM2-t>ti&. i««x^ 

TiWAtl»Ci:t:ioT, p P s»£jlfxety;: 

pPS^^b^W^60W^^fc*t^^ 

pPSi{«^S^m^£^^U bh 
[0016] *HfWc:7 >r -y-«Mfc£***^tt»* 

um~f&zti,z&^xm£.i*titMtmt&. tszimm 
frnz>+ p p s «ii , wtimm k # v >-c -r 

[0017] #BH^A. m%+fcr*JV^T«BBB**g»r4 

£ i: izx ->xmm*mn~thTm. &xxmwm&WL 

mmmMTtz&^x. msrn^mm (pps) mi&z 
mm^t h *zMzmv)%mimm * m&r h tz^yomm i> 
*fc«tt-r*. ®&zmkt&tiibirzm^t>ti&Mm 

m&mRmzttmift%&mtto&im*.Mmmv 

ZtizX^X) . t MEEtttMBJfi^artD^rt h7^- 

7 4—y—mM*&&*^mmmzte^xr>psmMtf 
Mktzz t*3\£mz^jM£*:i±*iMt,z-T&j:nz 

[0018] *BH^«i4fe. dW5HU=J^or ( 7 4 - 
com. ^^tifife^^^m**^^^^^^ 
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^X&tMVT'l'-TJ yf&cri^TtitiHz&^X . ft 

c o o 1 9 1 *bb*i4. wmm&&tii±mmcommz*o 

an. ik&fatcoimtzmm-$'&. nMcomm^zmf^ 

ik*mmm& $> & \ ^tmrnm^ tiitrntrnz^ it & m 
cD-r«xco$cittttmm±&J3£z&tf. 

[0020J mfctt XV? y^7n<7>&M$. pPS 

Mmfrbm^tizm%&mmMmcomx*\mztim. * 

L,XMt<nfflmiz&\,*x±1tfflW&ttiTmiWZti.& 

m^zmfe&xvm&wf^&tMz&mztim. -et 
x$m Ltzmttc?)* ?\sm-Ytt- zm*£t& . 
[002 1] *m*m*« m<Kmz$&EZtiKmg:m<7)& 
mtm ( p p s ) mmzm&^&ttcojmii&timm 

7 4 —y-mm<o%:^t%mz&^x h7^7x;b$ 
p p sMMcovmmmzmz- & 7 * -y-mm&izttm 

mz&\,^X h?>X7*7 h£;flSo h7^7i;y 

a yifzm^&^ff-iz. *fflt<Ds> p swa^wt 
^£i&m^&7-u^-?-izim^mzmt£ztitz? 

( P p s > mm&tMZixfr^MkL*:mmcr>M:mi>& 

tz. m&Zix. ZZX'mMM&itmnfflMtiK 

i ^ ^ a ^flao^-c* & • 

c o o 2 2 3 *bb*«. wk«r*fc«ia<5oa«i<o^fiB 

tt» (PPS) JWJfi3&»fe<!OmRNAiWH«j4fel±cDN 

A7^y7';-^Mn^Mt^«i, <r 
p smmn&mt*mm-&JM. x^izmtx pps 

*Ufi*4Mfc3-£4X8. * LT5f^fc*fc«i4Mfcl,*:iffl 

ii. cDNAM^I±t^b7^y 3 y7^7'J- 
<0PSIfc:JfH*&;M#&. raRNA^ s 7j-y—mm<?> 
^^pPS^i^^fH^ cDNA^^'J- 

^=5r< ^ i , o o o<vmi*r?£itfr'&. *mmzm 

«lF»WcDNAj|f^^\ *MOpPS|1 



[ 0 0 2 3 3 *m»i* 7 * ~r-«£«££Wci^ 
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£^xmmztL&. iHkLtzMmmmzmm^-z. 
[00243 *mm**t:* 7 a -y-mmz^mmz 
■&&*^mmmmz&^x „ &&m&ffim (pps) 
mm&m^&tiMzmtyKcmimMZi&^&fzfrco 

[002 53 *wni±*fc* tt{t<n&&m3>tmfc 
( p P s ) MM<7) mrcox^^^ 

tma&rr&Mtr* <t ? k , mm^m^znmm l , 
iRS-r & x^o 

[00263 S^^gg14» ( P P S ) 

MMnmmzmmL. z<o&4Hk<opPsmmco'j?*< 
ti>25%&* Tttvzris^Fx&JZitZb^y^* 

Lti*co£ o*mmv>¥&x*>& s mm^wm < p 

PS) »^BT'^^o 

[00273 *mm**fc* &ftikcr>p p smm&tz\± 
p p s mm** h wk l ^ jttWB<o v ^-rtitnzte ^x m r n 

Al/W«tl§^<Hl, 0 0 05tfzHV>c 
DNA7^7 r 7'J-tl>^'C, ^t(lii<OcDNA 

[00283 , iNiu&mm^^i^HBjiBm 

^{t^^S^^4^^lli^L5:^-r-S>X^. Jo 

X^£&£-T&„ 
[00293 lOiOH^.^fc^T. *»pPS 
fflJ&U. t MEEtt» ( h E S ) »T^>& . 

[00303 ^ >r -^-«wa&*«w(=*4 

=5:v^ ti5t4»^M^^Irgtt» ( p P s ) ffllft*-Mf . 

ma. 7j -y-mm<ommtofrt>*£mt:i&m*& <r t 
t,z£ixm&.ztitim4mm*:z ^t=^tp. ^ ^jjijo 

(ffllitf. Mat r i ge 1 (^l^m) > ^5 
[003 1 3 &£g(£f&tttt ( p P s ) 
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c o o 3 2 ] y < -y-mmz^mmz 

^^mmmmtz^x . m&m&m&n (pps> 
mm* t$m~& ^^z^wMt^m^ m&t & fc#>*> 

a) Z<Vt%W*X'MMZ*m~?&Z\i:<,z£^xmMZm 

6 0S f^t^^T'^ U#& IEf^f*;*fflJfeT*#> h % X 
^ ; teXX/b ) ^^WL^$:iKS^^xmo ^'I^Jfi 

( P P S ) »&^iS^£5Jd^&*: 

[00333 i ^(nmmmiz&^x . mim^m^. 
-thtz^zmm^ix^mmmwmt. io^jkow 

i ) IEmttT*£>& ; 

i i ) ^mt^^mmmxhh 

i i i ) t h«&jrc&£ ; 

i v) mmMM1%X$>& ; Sfcli 

v) &*<£h6oamm*xmteu§z>. 

[00343 *»B^4*fe. t hfcim (hES)$ffi 

[00353 i -wmmmiz&^x . ®Wtf&tft£j&£ 
wm$m (tert) ^±^Lfzu^x^m^-^x 

[00 363 *»iiHfA*fc. ^tLfc*BJ]asa£S4rr 
[00 373 ife^fcOM^^ttS* 

( p p s ) mmcD v+-&mmi}*t>MtLfi:m&*:m&. 
^^ir^t^x^o *«H^i*fc. mBm&ntm <p 

PS) «^0H^-^^3*^^l:L/c*ffl^$r^^& 

^> : a ) 7 >r -y-mm&*nmz&2.*\K m&m& 



mm* ( p p s ) «iJBcoissHii*««-r&xe ; b > ^ 

comiLfzi%M*xco--^\%cDt%nmz, milkm 
Mzwm-t&jjmo immmmtz&^x. zti^ 
p p smmcD k-j— jmhm*. *m\<n. y * -y-m 
m**mmz&£*^®mmx'*>&. mcmtmmzn 

*rr& : i ) mmmmw. xv**** #v 

Mttf<&m.zti& :4fcttiii) mmtmmmmzm 
mzti&mmz&^x . ftit&m&t&m* (mux. 

M&$:W&%i$mm^ (BDNF) ^^Ii-a-hn7 

4^-3 (nt-3) > zmirr&ztiz&^x. 
t>mm*ti%>« *wpiiia*:. ±Mt<^^mi i zX'oxm^. 

mm-r & ^M^mmz^fh^mm^ ixstmwmfe 
[00383 &ft{t<om&m&mim < p p 

S) MmtttMLX. -XfaHWktlt: ( c omm i t t 

e d ) mm, £tzUMtLtzmmizi}^xm*&i''<ji< 
xmiztL&mRNAizizitti&zfuxj-Fmmzis- 

O^ii, WTOX^^^tS : a) XfottifiotLt: 
MM£ WZMt LtiMMlz&V&imcOm R N Aco^tM 
WOl-Z, ^^pPS$fflfia(Ci3tt^»[5lbmRNACO 

miu^utitmLx. Mfcr&zm. b> zw^Ht 

Zmfct&Tim : ) Zcom^.LtimRNAiZiS' 

lktl&'J?*<ti> 3 0 <0ill^& ^ ^ KOif 9 \s 

[00393 *&*m. mfcmzi$$&tifzm£M$>i& 
-^-«affa^^^^v^pps«c7)m%^. ^-r^> 

X^; b) ZCDmmM^cVpPSfflMWztfVZfU* 

c) zcoxvzfux^vx'Mmmz&scztix^&M 
Mzm$:mzmiR'tz>j:& 0 *&m±*ti. m^mz& 
3B3*i*:»s»Mfite# ( p p s ) MHa^jffi^-r&^ras 

5r«l«tU. ^^^ii. J2lT<0Xfi^&-M-& : a) ^ 
iPMttco^ >f -y-$ffl^/BXt= p P S«<0*fij£!fo£ 
^-rsx^; b) :«^ p psiw:^'J 

^^P^H^^A-T^X^; fcctt/. <X^"C. i^tC 
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fetx. c) ceo? < -y~mMtmtex'$>z>mi\zm 

[0040] *%BJfct£ S£»£ttg1£& ( p P S ) 

M£Mk~?&z\t(,z£'oxi%c>ti&. i&mmzmzzti 
C004 U *%Bflti. ^b«ri^u^s^a^i&tt 

# ( P PS) «^£>. mRNA|fg»|^7t:iicDNA 
te. *«Wfc::7 -/-m^^i^^^MOp P S 

>-^??-(C$fi8l;?_£X|i£^U ZZX\ <r<0c 
DNA<7)n^— ii. ^^pPS4ffl^joUr^e0c 
DNAc7)^^(£51t- SK^^^^V^Vh (#J 

£«r. PGKrn^-) iz{\m*rmizm&2ti&. 
wkvmtmmizm^x. ztt^co^mt. mi^mmm 
miz&^x. m2&Mm&mt}£mLxm^mzftmz 
ixh^mz^^xmit^tLtz c DNAtyh^^ 3 

Mama** j; rsm 2 m# ^ #ufe m r n a 

r-fX^-tirS^T-e. ^liM^-x^-b^X^; 
^^cDNA7^^y-^tl.. 

fc, *7Hfc<opPs»a, i^(ipPs»^Mi 

fciMJIB<0 V v$Vta»eci3 l^mRNA I^;UT$$E§ 
^<ttl, OOOilfe^cDNAv-f^'J-?: 
^{£U CWl *fWCffi^W^cDNA^t 

[0042] fc. *^ifc«tfHfcLfc P P 

s fflmiz&^x$&aztL& m r n Acomn »j * 



[0043] 5f^fl:afctt^ufcP p 

^^O^Cfottl^mRNAi^cDNAO 

&x*g£^r&o 

[0044 3 ^BJii^/c. *^Afcli4HfcL*:p p 

s jMub£& v ^x miz ti&x y f t«mwsrts«c 

2f*£Klt£o mRNAt c D N ACO? >J * 

^^3-K^^cOT5yS?@d^I^^^t-^X^. *3 

^^&x*§£&i^r&. 

[0045] lO^Sfe^S^io^T. *%BH^PPS 

Wii. t mmis* ( h e s ) mmxfoz . 

[0046] 2|s^C0^K^t3 cfct/fftOJMte. OTfc 
[0047] 

< . yt'huiz&i?&&^&mm (pps)« 

[oo48]7^ -y-mmo&wu. Mt&Ltzmm 
<nmmzi£t$^&®mmmi,z&ifz>ftmt,z£ ^xwz& 

i ge 1 (SlilfijSI) &£is^$->iz£^xm^ti 

^T'^-g>. mcotmiz. mittgrnzm^ztiz. 
^tteco^ffl-c*^ . P p smmz3m*t& x o izmm 

[0049] 0K*W3rgWte;fetvC. 5fcM^hES3 
n^-€r, 7^-^-*fflB&JiC0hESi&S%3&^IlIlK 

MbWI^Matr i ge 1 <^m^) 

i o o~2 o o Qmcomm<7)'h2tc^x3--t Lx^m 
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[00503 feitmtl*. «13T2 0-4 O^^T^ 

mm*. mumz-t>ix. ^Lxmrna. eattz 
Lxumzti*:. 9o%mL^mt^>mm^. ssea 

r a - 1 - 6 0 IzmLXmmzg&Ztl ; 
S0%WLtZMz.&mMtf. Tra-l-8 1^figLT 
VmiZm&ZtLKW. 1 5%»<, SSEA-lKBg 

Lxmmzm&ztitz. zcozti*. mmm^comm^) 

>£thm?i*ikih*thz\tti:<. &mffl<7)i%mz&^x 

mz^mmzmi^-& x ? izmtemi,z&$?t& ztizx 

izmm^hmmt^. ^ >vhviz&\^xmmmM* 
Mt^&ztizx^xnbtift&ztii&timizti 

hESW&U:. mmM*(<z}5if&m:mfacoMf&, * 

Lx^x-mm^mmmcommcommm^^ti^ x o% 
m&xnmmzx-oxmtztitimmMi 2&±xsi 

3) . 

[0 0 5 2] mnmxztix^^hEFMMm&xv 

m*xmmL, zvxMitmmzmzi-r&tzMzm^h 
tut. zcotzm^iz&i^xmMzti&hESMMnmm 
(i. MmE F7 4 -y~mmcom^jjzm.^mzmm 
ztiti h e smmt m.w\xz ^^*MhE smmcom 
mw%nmz?i-tz>3X3--$: mm- hzh tmn. z ti 
*z (iai4. s**;i>a) . zwztte, mmzmw&tz 
BcmmziBKy i ~y-mM<nt%m**wmth 
'Xm^zm^i,. -nL,x&&m*ftimw*i--Mz& 

&x\ mmx*$>&. 

[ 0 0 5 3 3 7 4 -y-MU^tt^mt&z&^X p 

*v®%( f z&xm'\^smx'$>&. mm*3&f*t& 

*Lxmm^MmmmmzfT*?tt&& 4> 
• mmttfafm ^titimmte^cDMK&tii±mmmz 

*xi&mzti&. 7<-y~*iir&%:\,^m®}frt>&& 



Sr. mVtem®l£&te±.izW.&7°u-T- < >y-i~z> z t 

*Lx®i&£mit^&Ktb(,z\zbMm$mm~?&<zt 
j*. mwcom&nwmfrhi&jiwxfoz - P ps« 

ft-t&fztb< l z$imzti&7 >r -^-wcwt^r^^i 
*mmzw*>*nz. mmmmzmtoztimz. 

< -y-Z&£%^P P S«l§^^fffl LX^mz 

wa&. Jzom^. zcoj^y^v-i^ 7 < -y-m 

cDNA) <r)MXti^j:<. *LXmi^7->i±. 9 0 

b?>X7*-?is3>ZtitzmMcDMfyi 
^tt, P PSttJM^,:i:^<pPS» 

mfcmz&^&tt&n.&2tLti. 7 < 

-mi<z&rtz>b?i<'X7*7i>>B>mmz, i^mmz 
y.7x.7Y ztitzttt-ith e smmco&AsCo 5 %c^^r- 

C0054] *miiz&^x&mztiz>tfffiiz. m$t& 

[005 5] ^m) 7-vh?4 7-(vr n^m&mm 
j&ttfflia. &fz&ffc!fmm&^2>mimMX'$> 
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[0 0 56] pPSmfacOfemizmktl&i>cr)i3L^ Th 
omson£> (Science 282:1145. 1 

9 98) t,z£^xtmzttz>£o%thmm (he 

S) *fflj@; Thomson&(Proc. Natl. A 
cad. Sci. USA 92:7844. 1995; 
Developmental Biology 38: 

133. i99s) izx^ximztiZTty^juztz 

immm ; loXXSShamh lottf, (Proc. N 
at 1 . Acad. Sci. USA 95: 1372 
6. 1 9 9 8) fc&VvCfai&SiX&t hmt£M ( hE 

g) mmiz£^xm^%ix&m«vm<ofmmv$>&. 

rfi*&ti&. *ftwv)&«7)mtmmi,z^x . mmtf 
[00 57] p p stmfe&foi*. Mm* <nmm& «t 

mmizx-oxmmztmzti. ^Lx-m^mxmmnco 
&.7tx'ttmmzmti& 9 mm\*w3kMtmMcr> 3n-- 

mzm-tz ) m%&&mm-hti#>iz* th4o 

%. 6 0%^Ji8 0%^S. ^^Ci3V^Tlfi 
Wz. tmwm^te ( 5%£*U;1 0%^co«c^-C 

[0058] ^m^za^x . 
®c7)MK (^200^) zmtxmmt&mmiz. 

[00 59] ^li^^r-j 



iMH^^»s i o<os<^re*>6 . y<- 
y-mmt. Mgizmtx. j£&r&WMtmtc&m& 
mx*h&. 0U«r. ppsm^^. *BB^fc 

pps^ffah«piB#i^(zi3^r. 

^mm*&mx$>*)&. ^Lx^mzmmm^comm 
wzmmtztm^-z. 

[0060] pPSHWii, pPSiWpPS^) 

%^ftm<7>mz'j?*< thimmmLtzigrS. y<-y 
-mm* ^mmmz^^A t^*>ti&. y^-y- 
MMz^^&micomwmfiK mmtcyj-y-tm 
tinzti*\^mmz^x<vp p scn&temt Lx&m 
ift^i^i><o^7 < -y-mm 
&mEt&zti)K mmztiz. mmx. nEs«a 

fiK yy>v>3L>xcr>ffi3 7 5, 000 mcnfflffiZ 

tite®<mimtimffl]&<omtt±co 9. ecm^^ju 
< 1 5 0 , 0 0 omcoy * -y-mmfiK *&£3f*jm 

X'M. ZLXftWiZti. ^LT#U 0 0)7-1 5 07T 
cO^^L/chESfcfc^^ft^ix^,, 1 : 6ftW\ 

^k. hEs«ti. -mzmmtmrnthtiK mm 

y<-y-Mm**mmz&&-r. mmm. ^5%^ 
fficoy <-y-mM*izts. 1%. o. 2%. 0. 05 
%. £*(io. 0 am^coimmco%tt 
x^> &y4-y-mm*i?tsm&Mtif t . tt-tt-i-x 

[0061] ^i^k&vvc. ^zk'm&fMMmMm 

fiK ry<-y~£iir&*\,^ t^frti&m&temz. 
±M<7>femz$t->x (w^mz&mtzti&i$&. 
%&iftmzcDfrm2tiz> ) . ^ ^ -y-mm 

^Mmz^^Ztt:MM^-^o 
[0062] rimm*Mi Ji. yt'hn 

[0063] r&mZWi ti. m5i$r{eii-r^^$:^ 
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mzmmz®iu~*hzt(,z£~>rmMztiz. mz, m 
mmz£^xt%m*t,ztti&i$tLhfmcn>h<7>b 

rt—hv—<nmm»mztvx^*>. ma, tfsmmiz-i 

[00 6 5 3 mm r^'J^V-^Kj fcti, flES*» 

jtf^fccfctfjtfcl^^^^K mRNA, t 
RN A , rRNA, U^if^^. cDNA, ffl&^y 

, mBS£;fx^DNA*3j;t>'RNA. ii/o- 
**fl^**J:tf— ^H^tvi'S. fl&fc*3r5£3*t**», 

mm&}m&®mz£MztL. umzix&*vz?u 
mgimzfmztiz. nmm-&co-gftm*. mi 

[0066] rfflfflJZ\s*> bj rffl&ffiffli 

ii. i$vz?\s**Y<r>mmmm mux. im ( r 

epl ication) , MM (dup 1 icatio 

n) . mm. ttttxvxru 

x+vwtm itz^^zft^cottmtmitzmtt&z 
7\'*+vumx'*>z>. msmmx-i'* >htvxa. 
yu^ - * j: t/x i/j \ wm? h ti h o 

[0067] Mfc^U* > Hi. Z<7)mixTx.U* > 

b^^m^tMmizm^tzm^z^xim'th 



&i3r£. rftW)"\iitl,zm&i 2ti&. mtix. yn*:- 

mwrf-zm^. 3- vmmizmto^mizmmztih . ^ 

ffi*J fc OBIfc^NKSS^JaWfiFrSE U#& . 
[0068] r; n -iyw;-j tS^iWKK: 

jKU^l'^Kb'b^/Mfl&R**. r^x$h\ 

n Amm&t>zi v—ztifc$mtf m a 

*:tem R N A U^Mzn^X^XmcO^m^t^ 

*&ffl$mtftfflw*\s* > ht,zfEm*smizmt£ztLZ>t§> 

^ b'b^/Wi^^. r^^^^^-j fctvtahJK. 
[0069] fflli r^ij^^^j % r^^Kjijj; 

sk u f - k ^ t & t: \±y a h 9 4 ?° t mm 

-*fflv^t=. imzti&mnmx'^ztL&mmcom 
m3LZ-?&mm<7)-mftmtvxnmct&z\tiz£-> 
x#v^y^vi l zn^x3tnzti& 9 m&&&ztL&& 

[ 0 0 7 0 ] tf'J 3f ^ W^-^- AX^#c0^co 

mtz><7)*^mz-th) *LtfLtf^tf, rt^WjtfE^- 

[0071] &2£2ti£zMMcO'mrf. 

(^J^Cf, PCRtt^J;^) dzX 
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[0072] mfc^mtiz. &Kc< 1 1> 4 mcvwmm 

UXUZ'J?*<ti> 5 0%) cr>m&. r^j^-^v^ 
St^C^li. ^y^l^^h'^tf. 7 

coo 7 3] r$a^j ^ &&<tt> i omcomitz 

hi*. mmiz}5^T&)-'c&*)'&&i}K ztz&zcvM 

Mmcotmiz. <£i*b i o\2\<7)mK<7)mz*mmz 
T^xhh, mmcoimxhz>. 
[0074] mmu. mmt)K mm^xTR rta%^ 
2tiZLxmmz*L&£z>*mj£iz&\,^x. am^mco 

W7-«»(TERT) Z^-V~t&tm 
Zm^XmiikT&gcZtL&W,^. ^xmy-*£itZi\ 

ttmzix&. zwmim&fc. tertco^-k 
mm z _t# l tz U D vx'zm-t hrnn^m^zx-^x^ 

^XCOTEKTItZX-oXM^ZtlZ) *^fixom$tt& 

[0075] *ffljfe**li. MmmVXF<7)itmcr)'J?*< t 
*>lo£^rr&i§^. 4te | 4 r^je^J fcldSfc 

£*LS : 1) (#Utf. TRAPT-y-fe-ffcl^ttSmflD 

-b'j^iE^^S (TERT) C0±#L^^C^V^T, it 
i*rF&3ZZtiX^& ; 2 ) ^JcO*t^T'(i 1 50OT^ 

aco^^^trv v mmmz^ iX . ^$r*S5ti&fr 
T"C> ^<ti>2o\si<ommcommiz^x\ *<omm 

milZmf-tXo t,zM<xr?&$cZtiX^& ; £*S*3) 
Z^M! f zmtt£olzmir?-&$cZtiX^&. Z\cr>jm 

zmti-tmrntLx. m>izm<^mzztitmMco& 



xco*&i>mft>ti&z\tf)mmztiz>. 

[0076] ^^fcV^T^ffl^ixS^. mm r iJt 

. zwizmmftmiz&^ximn&mzj: ->x 
mnztin. * hxmmnwm&'zmm&zmT^h , 

[0077] (-wmtfffi) *m&mmz&^x^m 

£T/mm*&MLn&<, Ztl^Zii^ Teratoca 
rcinomas and embryonic st 
em ce 1 1 s : A practical appr 
oach(E. J. Robertsoni, I RL P 
ress Ltd. 1987) ;Guide to T 
echniques in Mouse Develo 
pment (P. M. Wasse rmani^i, Aca 
demic Press 1993) ; Em b r y o n 
ic Stem Cell Differentiat 
ion in Vitro(M. V.Wiles,Me 
th. Enzymo 1 . 225:900. 1993) ; 
Properties and uses of Emb 
ryonic Stem Cells:Prospec 
ts forApplication to Huma 
n Biology and Gene Therap 
y (P. D. Rathjen^. 1993) frif&tl 
&«> $fcfflHB<?>3Mfct£. Robertson. Meth. 
Cell Biol. 75:173. 1997; XV 
Pedersen.Reprod. Fertil. De 
v. 10:3 1. 1 9 98t3®ti^$ix-S. 0 

[0078] ■ftTmm^n xx/MttUftojjmi^ - 

HtltZ^ M&<Ofli(DM olecular Clonin 
g:A Laboratory Manual (Sam 
brook^) ;01 i gonuc 1 eot i de S 
ynthesis (M. J. Gaitli) ;Anima 
1 Cell Culture (R. I. Freshn 
ey$B) ;Gene Transfer Vector 
s for Mammalian Cells (Mil 
1 e rJoit^Ca 1 osi) ;CurrentProt 
ocols in Molecular Biolog 
yfci^Shor t Protocols in Mo 
lecular Biology. ^HK£ ( F . M . A 
u s u b e 1 £>${§) ; i3j;lXRe comb i nant 
D N AM e thodo 1 ogy (R. Wui, Acad 
emic P r e s s ) Ci£tg£*l& e *^^^*5V>r 

. tii^vMi, BioRad. Stratag 



(£1 1) )03-111588 (P2003-)188 



ene. I n v i t r o g e n „ &£Tf C 1 o n T e c 

[0079] mRNA&£XfcDNA7 4 77V-COm 

T, RNA Methodologies: 

A Laboratory Guide for Is 
olation and Characterizat 
ion (R. E. Farrel 1 , Academi cP 
ress. 1988) ; c D N A Library P 
rotocols (Cowel l^ilXAust i n 

Humana Press) ;Functiona 
1 Genomics ( H u n t £5 «£l>'L i v e s e y 
H. 2 000) ;^^l/CAnnual Review 
of Genomics and Human Ge 
netics (E Lande r $PL Annual R 
e v i ewWoTWJtr) £*IJffl*C£&„ ftffitt* 

x_l£^ Developmental Embryoni 
c Mo use Libraries (t^(1I^H5 , 7 



89, 


1 58^) ; Me t h o d f 


o 


r 
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ry (*m%fnf&5, 64 3, 


7 


6 


1-/) ; Co 


mp a 


rative Gene Tr 


a 


n 


script 


An 


a 1 y s i s (W09 5/2 0 


6 


8 


l s I n c y 


t e 


Pharmaceut i cal 


s 


) 
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£>. Genes Dev. 6: 
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3.199 


2) ; 
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49:16 
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c o o s o 3 fsf*:^ mm. mmhxv&xtitztbiiz 

fbMTv^n&m&XTfMftlZ^X. W&\±, Ha 
ndbook of Experimental Im 
muno 1 ogy (We i r&XT/B 1 ackwe 1 1 
H) ;Current Protocols inlm 
muno 1 ogy (Col i gan£>$g) ; Qt^TfltZM 
ethods oflmmunological An 
alysis (Masseyeff <o$IL We i n h e 
im:VCH Verlags GmbH)^#it 

[oo8u mmmm^xx/mtmmiza^h—mim 

{3. Large Scale Ma mm a 1 i a n C 
ell Culture (Hu^ Curr. Opi 
n. Biotechnol. 8:148. 1997) ; 
Serum— free Media (K. Kitan 



o. Biotechnology 17:73. 199 
1) ;Large Scale Mammalian 
Cel 1 Culture (Curr. Opin, Bi 
otechnol. 2:375. 1991) ; 
uspension Culture of Mamm 
al ian Cel ls ( B i r c h £>. Biopro 
cess Technol. 19:251. 1990) 

il Understanding Media. (M. 
McLuhan. Me ntor NY. 1964)feJ: 
XfT he Medium is the Messag 
e (M. M c Lu h a n&£X/Q. Fiore. Ban 
tarn NY. 1 96 7)*W^. 

[00823 ( &tm&wm<7>&Msm ) *muz&. ? m 
m&£v&{\&fcto&&w&wfemmt tTti. am 

^. mm) . ^fz{mmco\mco^comr^(z^m^t\ 
fzmmm ammzimmi omm-c&&tf. *<d<& 
^iiSrv^) im5£&)%&u, m&mmm ce 
s) wmsXT/iimtm (eg) mmcom&m-c&z. 

[00833 (*m&£v c ?4-iy-mM) pps«& 
£#bil. zLxmm^&tztbomm*. &$>ti&mm 
tmmcommz^L. zLxz^izmmus&mo, « 

(DMEM) .Gibco #11965-092;/ 
7^r^h^K73^-WM (KO DME 
M). Gibco #10829-018; 200 mM 
L-$Ol^$>\ Gibco #15039-027; 

immrs s&mm. Gibco #11140-05 

0 ; /3-^;^7hx^y-yK Sigma#M752 

2 ; t hmiJL^mm^mmmmm=F < b fg 

F) . Gibco#13256-029 o Mfs&b&tinffi 
ttRSt&m^ 80% DMEM (ft&ttfcttKO 
DMEM) . 2 0% imjtMM^Vi'SkfFJim (F 
BS) . 0. 1 mM iEi&mT^ Sm. ImM L-^ 
)V9 $ V. ImM 0 -XWTY^? J~ 

!u*m^ximztiz>. zmzt&zir&Lx , 2m%& 

rt4Xrefi«rr*. t^^^^ES^S:, 80% 
KO DMEM. 2 0%Mtlftll, 0. ImM ft 
<&mT$Sf&. ImM L-$0l^$ V. 1 
mM /3-X;U#7'h3C?S—>l'Zm^Xftm^'&o & 

xcDmnmm®}tfftm-tz>ibwx'te%^ wsm&iiam 

mmite. Gibco #10828-028 (^^F 
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tC. tbbFGF£. ^&Jg4ng/mLTMrr 
[00 84] pPSiOTUi. ft^fKjKli. fli^^ifefcl 

v^xfl5-C£>& 0 Wffl=5r^>f-^-*H 

flam*. mzmmmMtnx . a^b7^7x 

[0085] l^<7>#Jl;ri3MT. pPS«,»C 

xm&mm < m e f > mu, n^gac fi?^ 

(SASCO) ^^<ifffi^M^^^t#^>ix#^. if 
Ml 3H@iOV^xco^gp$r, 7 0%:c^y-7l/r^£ 

m*M*)m< ; ^LT^te£PBST*-0*ft^-r&o <k 
(3. .l:fl£>£. 2mL h'jryy/EDTA^tfi 

jmwt i o c mcommf 4 v is tc^ t . m*Htc»Mt-r 

£. 10%£0FBS^Wfl.5mL^DMEMT'^ 
ILL. 5mLc7)P3^^-^«^ 
J$>t£ 2?H§fttl$£-tf\ ±m* 1 OmL^MtJ: 
U f It 1 0 c m^gl^ri/- M^fdiT 7 5 

^^X3^r7V^^x>bT'*>^»^C (#>2 
-30) . mm*. SfrU^^XrHcl : 2^^ 

[0 0 86 3 7^^-«l:niEFM (9 0% D 
MEM (Gibco #1 1 965-092). 1 0% 
FBS(Hyclone #3007 1-03) , i3 
J;t/2mM ^ >*&ts ) 4> TtM*I2ii:£ ♦ mE 

F£T1 5077X3 (Corning #43082 
5) tC&VvttgJl;*^ -H^^^fia^hU^^VT' 
1 : 2(C#§iJL. »3>'7^x>'MaTt:«o. 7 

^x/K^tgStT*!^— b (flU-fcT. Falcon #30 
4) Sr. Wx^fcfcO lmL<DO. 5%-tf7^>-£ffl 
WT— Bfe3 7°CTM y^r^-i/gytSI^^'o'C 
fttl^x^037 5, OOOISOi 



[00873 (tbKtt» (hES) iWlfiOSW) 
Wtm (hES) Thomson^ <*EI^|* 

^5, 843, 780^; Science 282:1 
145. 1998;Curr. Top. Dev. Bio 
1 . 3 8: 13 3M», 1998 ;Proc. Nat 
1. Acad. Sci. USA. 92:7844. 1 
995) lzJ:~>XimZtL2>£? fc:3WL»S. 
[0 088 3 ^^ti. hMKM&fc, t hco>T VtM? 

( I vf) B^flfflLlli^ */ililiWWaj«<obMK 
Sr. IMa^Pg^ "C^5a$iii#^> < B o n g s o <J>. H 
urn Reprod 4 : 706, 1989) . hhK 

sr. gi. 2t%i&&£T/G2. 2mM*x*mmMm& 

X^m^t^ (Gardner^. Ferti 1. Ste 
ril. 69:84. 1998). LfrffrMfl» . 

Es«wamistcofe«>tcai*K*rs. jaw**, rnt-tf 

(Sigma) ^^3a«r«H(=J:orK«lia*^K0 
Rfc<. rtSSJUMM*. ^JS^-fti (immunosurg 
ery) (mm*. 1 : 5 0*R<OWffib Mttll 

fflj®t£M£fc:*f U3 0 fttmrnm l . ^dmem^ 

5^3 0^ U f LT1 : 5^^/l^ y h<5D*S 
fls (Gi bco) *:3)HaWW4 (So 1 t e r£. 
Proc. Natl. Acad. Sci. USA 7 
2:509 9. 1 975^»;i:) ) fc:J:-5T«t 
DMEMt'02H)^^l)»l JSJKUfcSfc 

mfrwmt&*4>??h%ft&mmm (icm)^ 

I CM^mEF7 >f — ¥ — M-t.(/Zy"l/ — -f* H 

[00893 9-i5 sts. ftwmmmwm^ 1 

mM EDTA^ffdtf/I^^A&cfctf^*^^ 

^£&v^j >mmfa^mt&tefo (pbs) tossr* 

mtmco^TtitHzx-ox. mmmizMMZti. 
x\ ^m^t&^comE F±_izw&mztiz><, wmztitz 
mm%Rsmmzt5iir&mEFi7 4-y-m±. 
i,z?mmzti. lt r? x3~-mmzn^xm&zti 

'JTi/y^a. Dulbecco' sPBS (^yUv-^7 
At^^i^»7Ai>f#^-r. 2mM EDTA^ft^ ) 
^<?>m&. IVl37yt-^(^200U/mL;G 

i bco) ^^^i7^^D^7bt:i;l»I^ 
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ti&. mm<r>*i*z^ #50-1 oowa^sare 

[0090] (bh^j^jg (hEG) mmcomm t 
vim&mm&* mmnwmk, ms^i mmz 

mmztinz. mmtmamt. shambutt 

Proc. Natl. Acad. Sci. USA 
95 : 1 37 26. 1 9 9 8 J:t/7fcS#fH&6 . 0 9 
0, 6 2 2-^3;mvrf£©£ix&o 
[ 0 0 9 1 3 fc . ^^£^5g«g®?TCy 

y^L, i^V^ 0. lmL 0. 0 5%h'J7i/y/ 

0. 53mMth«J^EDTAM(BRL) c^Hi 

< i mm3cr>mv) y )izi-&„ <fcwt\ zwmm* 1 

00/iLf-y7HUtX7f ^/L, ££>to» 

-M. ifcWC, #;3. 5m L EGig^^^JtH- 
&o EGitfiPStfeti. DMEM. 4500mg/L D 
2 200mg/L mM ifcS&k3fr*-h 
U^A ; 1 5%ES*fW&^^tei&IllL» (BRL) ; 
2mM^5y (BRL) ; lmM^tVith'J 
t>A (BRL) ; 1 0 0 0-2000U/mL fc r*fl 
mi.SJfil^PaWS^ ( L I F. Genzyme) ; 1 — 
2ng/mlt hffl&^Xtmit^J&^aiB^ ( b 
FGF, Genzyme) ; & Jit* 1 0 jjl M 7 

yy ( i 0% dmso*) t£>6. ft^r^a-^ 

*MW9*$*U z\cr>£Mmz* PBSIZXV^^L. <X 
\,\X\ 0. lmlHCDM^(0. 01%t7;l-n 
^xr— tfVSL 0. 002%f^y'J^^l/7-t' 

1, o. ifi vsL -t«.xteRGmmm 
mz&^xmmzti&s i gmaimi.) tptzm 

^^/^ti— Bfc-f ^4rjL^-b U 1 — 3 mLcOEGt|$I 

coo 923 9e^^jummmmyt— l i f, 

b F G F £ 7 * 3 y -y £ # £ 2: v £ *t E 
GitSMft&Kfc^T 3 B^S^^n^^ * -/-IffliO 
a>7/UXVh5fc}H<D@fc£ kfcliJWSfU 500 Or 

a d r -m*x'^mtztLh. mwtc7 < 

STOHMI. (ATCC^|£#^CRL150 

3).j&o. 2mL<Div&.mfflm (pgc) mmmz 
&*yjLMzmn~t& 0 micomi^n. e Gmw&mtzts 

o v v xmmtmm & m v >r lanfffctfiS! s ttfz 2 4 ^ ^ 

G«a t -%c?& mmtm&ztih * Tmatmz&m 



m&) . 

C009 3 3 {y<-y-Mmnl&fl£TtZt5VhpP 

fr-wzmm z h z &m l 

x. imiz&^xmmmzmmztimz. nEs» 

yj-y-WMcoltmETtz&^xZz-i*. ^nt* 

texts? * -y-mmtzx 9^3*L4a«ov*<oa» 

[00 94 3 37 4 — £^£&^pPSt£^)*:#>G9 

r y >^<o-gff£^j£ir & ) o ifjflKaraHti 

ilMatrigel (l«$gD B^MtBec 
ton Dickensonj; 0AWi"C'S> 0 „ -c L 
Til^X £^(i^a^£^£i^ (Growth 
Facter Reduced) ^^tC^^Ttt^ 
fflfCOW&jm*. &J$mX*2>&. Mat r i g 
e 1 (flM) ii. Engelbreth-Holm 
- Swa r mWg^^C0«T?§14(^iaW^"C^ 0 . I? 

C o o 9 5 3 i&eoMmhv h y ^ ^x^is J:^^ 
w±S«»"C*o. -ix(i-f yf^'Jy^fo^v 

-W\£tf. a60l&£Ua604 (7 5-yCMt 
T^rM^T'S)^) ) tJcfcl^flfiO^T-o^v- (mo^ 
h y -y ^ x 3cXRJS^--g» ) t n^m^-h . HSfe^Jfc: 

»U5flrv^. **mwwz^mzti&mmm®&fflnLx 
tm&tim&mmt lxh. momm^h y -y^x* 
^ittT-^r<. ^yr^v <«i«r. ^y^/p-^-v. 
;*y y i^>- ) jo XT/mcoitimcotiim&wm? t>tih . 

C 0 0 9 6 3 a«J^^:4»tX(S»Ilfi<?!> 

<i:t. *<)1 5, 0 0 0^fflBacm-2^^ix— f- ^ 
tLT^^. fmeW;i. ^90,000cm- 2 ^170, 

oooc m-2fc^ri/-f >f yymm&timzti 

C 0 0 9 7 3 ^'Jc/)1«ii, ^O^MJtT'S>S . 
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iZtf (Robinson, Meth. Mol. Bio 
1.75:173,1997 17 mtZX ) ♦ *tR8W 

h&tRfrtix^tz. tm&&£tz4m+&mtz* &m 

mm-$-&) . #:^-c. ^corix-h^tv^y 

t\ u mm^co^mm (*n 

tvc\^h. wpmmmx\ ? < -y-m&mTiztt^ 

0 5% (wt/vo 1 ) h'j7'yy (G i bco) 
t?0. 053mM E DT Acom&t t l>lZ 5— 1 5# 

tA K =3c ? 9 ^ * - £ #t*!SS$g?$fc:#ifc £ ti 

5 0, 00 0 — 2 0 0, OOOjfflHa/cmZ^afJKfcT 

^mm^ft^^tmuvx^h. wwmmt lx. 
iz. mi&$:ft*>*ri t zi\m2tLn&. c^m^pss^ 

0. 5mM EDTAW^W^5^y 
[0099] grJSfcS:? -r -^^Ifi<*#Mr!FFfciJ ivc 

&xvikm£tz&mn( l z{tii&wfr&^^f)^ & 
&ts 0 ? 4-y-fflmi,z£*)$km2ti&^<^frco^u 
*yh zmtz-th x o tzmw. z titimmtfmz^&x'$> 

[oioo] ahum**. mm*i***:***m 

f*. Jfll?fcO^b0t-2 0%Xm.M^tlfzKO DEME 

^4ng/m Lmmmimimmmm? ( b f g 

F) ) CfclvclfrS — 6X 1 0*cm-2<r>mmz^^ 

x. mtztitz i <x^^mammmm {ttizmm 

^±m^^lHf^3 7°C(CTlRm'r^o <«tS#1t 



5-;KWl< (roller bottle). 
ttA' 7 /(gas-permeable bag).* 
n ^ 77 ^^^ij7^^_ (ho 1 1 ow f i 
ber bioreactor) , 
*'J7^^-(f lat-bed bioreacto 
r ) , fcitf^WUri'— h^^'Jr**- (pa 
ral lei plate bioreactor)^ 

[0101] j3iT^tt«te4Jv%-c0y^s^-& i a fc, 
1— 2HrasiKb^*tfc«*fi^affltr. pp 

fcT. 4X:tCT. 2. 6. &L<(il4Bf^££ti-2 0 

D c(,zxm&) , i<o^*fi**aw-&iRfcii. 

^f-b2 0|t^yA7|£^I (Cor n i ng#4 
3 0 7 6 9) tfmWCb Wft<?M9i\tZ&\vX . 

[0102] mmztiz^. mwm&* p p smn 
®mi,zm&z^*-Z2k*&mmm?ti>izwa+2>m 

tzmto&tM&. hES^C.JfiifibFGF 
^^(iFGF-4^Li^L(±'^^n-5> a hEGO^i6 
tZ. Wf^bFGF, g P 1 3 0^yfa-t- 

(PUtfL 1 F^^yn^^fy-M) *>«t^*3-e 
^<^AMP^^$:_b^$-ii:-g>S^f (IHitf, 

3&«iS«[i&flftfciaaaDS itf#& . ftfe<7)^<7) p P 
S*M&(i. mtfe^cOflfiOH^ ^*fflflaS^ (S 

tee c-kit'J^yH) ^J^til L-6) 

36»4»*im*aR*U»-&. Wfc-r«a&fc:bFGF*fcttF 
G F - 4 O J; -3 ^riimS 1 ?^^ S: «! comifc fcmn L . 
<^^T\ pPS«a<oiMJi^^r^^fcrc:co*gffiS> 

Hlj tClft/b F G F F G F - 4 cOi 0 

nm^m^^mmzwmth ztizuxuxmk 
x-Jbh. 

[0103] *wmmwzimzti&&3kfti)K 
h%hum.izn\^x^m?foz>tmni*ixz> zt&mm 
offlMxb*). ^m^t,z&^x®&ztL$>*mi<om 
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c o i o 4 ] ( mwsmntiMzmty&mtim) 
mmwMnwwm<,zm-z><m®}t lx. wumm 

m KMmz, ? i-y-mmu. mmmmm^mm 
**t*. i <mfflm*tiim&y < -y-wmm\*. 

coffimmMx x zswmm<o&m* w-r & mm*i*t* . 
C0106] J; ofttmco7 * -y-mmmK #t h 

[ o i o 7 ] $ t>tz^ mtmi&cofMzi&m zti&mm 

ffllitf, ^coBWcofcafcfc. l^& 

^tzi^^-xi^^yy) (rzicti-^m^imnmi^ 
tbi>i*imjMm<&ztL&& (mmma) . mat*, v 

8) . /3^^^h^^--ifi?tti^#^^tC^^ 

w-fe^ 0 ^-) tti>«$WII> 0 iWJiaJiifc. pP 
t h^^ttllM^$ffl^ii5iia^ ( b F G F ) *$ J:tf*Ba 

[oio8] * iwtr h fzwzmm ztiz mmmco 
mmjiZimnz-ttztzMz. ^ss^^motz^xu 
&%ii&£oizmmmiZT*xT4t <3*>*<fcPr*E 

[0109] (ai-fK^*fi<03t»<OOT5W«rt HHU&ft) 

[oiio] m®tcMm*&&t:ft<om^titi*jTmiz. 
p p smm ( witf . h e swa) o*&§ttt*4Mts* 

?g^^n^^™flacosac7)**^^$ix. fits 



fc^tpp swMcDmm*3m~?z> j twmjj( t z^T:3& 

[0111] p P SfltfMfcUL tfUtf. H^-p P Siffl 

ms&mcv&mmizx^x. summit <eb> 

a^y^—^mmzx ->xwmzti* ^^x^-^is 
^^im^. wmztiz (fzmmzA^saffl) . & 

te. ifc#ttpPS«^&^£il«U #^T\ *3it!l 

u-^j yy-r&ztiz^o . mmp p smmziKwi-f 

*Zbtz*~?X&t>ti&&. m03r3£*m. iKUHW* 
(Wit*. jKU^—^v % sfcfcteiHBJiS^vh 

[0112] -m. ^^ii-sh . *fflBa* ? 

t^Ciot, am t'- Xt^ J: ^ J; -o X . ^ 

MimMiz^xms&ti&z. 

[0113] hESi^^Ml^WWW 

a. *3f6Wfc«e ? mitmmz^xmzMwx'fo 
fi^ii) izx^xtmzti&z. Mte<nm&mam& 

GF) ) t^J;r>T#^^#^o $k 

^&mmiR^Mz&^xm&zti& 0 
[oii4] <z^x\ MUpPs»ijiai±. _tie*ra 

PPSIKI ^3&^>f-^-$r^^^v^^i3tt 
^ p P SM®teMZ3LWt& m&z& v ^Wftfif 

[0 115] ,lco^^i3V^-rhES*^^bL. 

<t^3O0«U^ (^S&fiail 3 ; 

012) „ \^<^frcomm&miz&^x. ^commite 

OSfflZtMl 2O0^fl, (^lOfgli. 2 5^ 
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mnzmmzit. z\tu±. zcommcomm^m^i^m 

C0117] ( ztizm^i-ztzMzMittnw&xt/M 
*M&mmmi& ( mE f ) (mis*ufcwi*) o 

ppsm 3WWfc*4Mfc 

&&*^mmzio^x P p s*mb&3l*h-* hcot lx 

[ o 1 1 8 3 P p smmtffHtt **»?sa»*sfes&r &tz 
frcom&&^jj&iz. *cr> n n^-comm^^m & mm 
-t&ztx'$>& (vxnzimztiz) . zcdtv^^Jj 
mtzm-ox. ny7/i,xyb5fct«^ atmmz. 

'j?%<bi>. *<nmi&m (^^isbr. 

iz&v&4®cr>MK<7)mt l zm'mmzm'j?L 

[01193 mm^tih^. zcoTv-mcoiz&mi 

a«<0JHm<0l*.l** 6B*rtL 12^ 2 4^ 

»l«0Wfc:*Hvc. 2 4^Wk$^l^W^\ pP 
tfe (Witf, 1:1. 1 : 2fcJ;tXl : 4tf>J8Mtf£«fc : 

a*. &&<v®%&<7)tz*bizmmztinz> . ^ 



[0 1 203 MM*!*. »«*"«3trffl^iftfc:;fev vc 

^^^ppsmmmm^^^^z^x^co 

[01223 «M5«ttw^tiife) *&w<7>mium 
mt. z<nt%miz&\ / \xmf&&&%frhz\ti l z£ t )m&. 

[01233 mtooteMzmmztizfflMiis -tt^ib 
mzti&xotz. ? j-y-*&&^^&mizi5^xp 

xmrnzMit-tzmDz^z. mmtzMzmizti 
mmmnm&ztt^zzbi^mxft:<xittt>% 

btm&&&\*\ fWHufcl/C* 
ffi*>H^SrSIJn$;h.f«*\ $*,^<fcrmt«. pPS 

mmcotzmz^x mm* m&^r h r^zmm^tm 

[0 1 243 7 4 ~y—&'&&*\*M&mt t z&^x P p s 
MMZjtm-t&fzMz. mmzmmsmtf. wt<o^ 

frt>im2ti&2> ; y)V^yzi&3M-y)Vt%m (DM 
EM) „ Gibco#1 1965-092;y7^T T ) 
h (Knockout) nSt^^ — ^Wifi 

(KO DMEM) N G i b c o # 1 08 2 9-0 1 
8; Ham* s F 1 2/5 0%DEMEi^tfi ; 2 0 
OmM L-W$y, Gibco#1 5039-0 

2 7 ; immr ssmmm. Gibco hho- 

0 5 0; J3^;U^yh^ y— S i gma#M75 
2 2 ; t ( b FG 

F) H Gibco#13256-029 0 ^J^W^]fllr& 
^ESt^Jfifi. 8 0 %DEME (itmmzKO DE 
ME). 2 0%mfeZiVfct?is%$!Jtlim (FBS) (Sft 
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MMfclTtvfirti) % 0. lmMMr$^ lm 
M L-^;P^$^. i5«fcl>'0. ImM /3-*)ls#y 

m^^ESiStfili, 80%KO DEME, 2 0% 
M^SBS. 0. ImM ^rS/», ImM L — 
ImM &-*>VinryjL*s 

jWrCfcfcflr^ ; *rSft*Jlll«Ha»«. Gibco#i08 
2 8-028 (MfW£ ; **>l!BS»*»&AWffi* 
TO) Z<7)t&m**>i&L. flt4iCfcT2j8 

*HBa^ffl^^-g»«^> thbFGF^ 4ng/ 

c o i 2 5 ] &wc\ mmzpPSMM*3&rr 

mzmi£cofMz<£mzft&mMbm&&*>it&. ^ 
fcjetr. icoiWflaiA, smt (pui*. ^4, ooor 

[0 1 263 ic0«Hfla(i, p P SfflMi%m£3m-t&fa 

mxmmz^xmm^ixh . mmiz. 24^37 
°ci,z&^xmm~t&ztt,z£ vmitztitimmii. P p 

&mmz (ZfM!S&mT<7)mf£S:Tv*-(~tz>z 

^<WM ?)Vcr>mi) C^oT, ZZ>&&s* »/^-<Dt% 

i 0 1 2 7 1 m*wfl^&fe*<o*s««iB<oaw?tt. 

vt£3*ift* {M£&. Nunc ce 
11 factories), ^— i^'X^— gift 
-ft. *fcJiGMPfcflg-5a^«i. <fc 9#^^^:£*^*:i^;\' 
[0128] ^6«fetS^ti. J ■ F u r e y ( G 



enetic Eng. News20: 10, 2000 
*Z5H 150) tCiOJKaUtfrO**. JSifctgUti, *g 

i^tS, Xtf^AX^y h^UzfclVC, A'Xt7 

&3i®i*tLftZ>&1l&x?V->'lz£*)m*>tiZ. 

7 4ju?-mmk<,z&^x. tz&m*. ^asat^/p 

?-**s*.-j\,*itLX®&frt>ffimi*tl. *LX*co 

mm*m&^&t:ft<v)u-y'izt&mztitt>y'&m^ 

X. &mz t ft. ftfe<7>mffi&. AT F S y s t e 
m (Ref ine Technology, Ediso 
n N J3^7fTj!E) li. ^^lOt/N^s^^o—are)* 

h>M* y T? ?-tzm-&mm&&&m-r & . 

[0 1 2 9 3 J—zs^lr—fVmmMt&ti, Aa s t r 
om Sciences Inc., Ann Arbo 
r MIHA¥^t^ t Aastrom Rep 

i i c e i \*m\*. 4^%mtew®Mmfrt><?>tm£ 

$fk®£~$'h (Ko 1 1 e r £> , Bone Marrow 
Transpl. 21 : 653, 1009;Kol le 
Blood 86:1784. 1995). Ce 
1 1 s t a s i s (SHiiS^) i%mm&. Genes 
pan Corp. , Bothel 1 WA(,z£ OOTfc 

( R. Lewis. Genet i cEng. News 

18(9). 199 8^5^ iH). nmomcomm* 

4 , 5 0 1, 8 1 5-^te. ^bW«a**9*r4fc«>^ 

;wx£taishr&. xmnwrmA, 296, 205f 

ffljfcfclEtt'r*. #fflttfr*5. 9 94, 1 2 9^(1 

IS^-r5 . fcBPRfiWS 5 , 3 6 2. 64 2^-1*. «t£ 

l^52s*^>^ (containment system) £r 
te«*rS. ^S^f^6 , 0 2 2. 74 

[01303 *m*coft&.comwmte. mwrnrnzm 
-nxisMmzxhrnitcom. ittfv^^fewi 

commi,z&^x±mwtt$?vMiLmmz^u§, etc 
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So 

[oi3i] mimw>mk<otk. mwe*>&i&&. m 
[oi323 tozmrnrnmizts^x. miummz, p p 

J:tX1&<omffc:*Hvc b F G F £2jP;i& «T h oTfl J 
^^f#0^^i:^Ml±i^iX^(HWJl 1), hEGtW 

Lt\ mmmtz. bFGFmntmm^. lif, i 

L-6&fM*>^X?^->-MCDXz>%:gp 13 0^0 

m<V X 0 t> < ItmVtA M P W^£±H^-£&H 

^MKWK* P P Sfflfccomvtm*. (c-kit 
C0V*fy\ i X'$)&. S t e e 1 factortUt 

^soo ) nmmm^cox o Kmrn^comnm^z x or 

[oi333 tttmiamic&^x* mimm*. 2 

-oxmmztinzL. ±t&m:m&*4m*Mtwm 
i-&tnbi t zM&isti&$>. K^xtmrnftmi. pPS 
t&mfa&3&?rziz*>tz. mmmizmm*mmmmizx 
^xnm&LZtLzt\ ztttztLzmtztiftz. 
[01343 fm&. mm*. ±&<vx of/z. 74 
-mm&Lcommz&^x p p s«^ts^t: 
mw*tim>. ztM^tz. mnmmzmwx&K) . % 
Lxmm&<*<7>xo*Bmzm^t>ti&&. matf. 
mm** zt>izmmcommz3m-t&&. &tiiziH\&> 
mmt&tztbiz. ? < -y-MMcomEi^xftm-ztiK 
P pstci&i3*tf#6. mmz&tz. mmntz&fezti 
n&xdiz. mmmmmm. ttiim^MtLtzmmn 

CO 1 3 53 (7^-/-»^TCtJ^t^l 

tzt> p smmcoftmnif) t hE smm*. *Mk<on 
*mmmmmz&^x. hEsmmz. ^commcow 



^xmm*im*mi) zm^xmmm&tim. 

[oi 36 3 hEsmm&xvhEGmmz&t:. mi 
^zte^xnmzii&mmftmm^-x-i*. 

V^^lK^^SPCRtCj:oTs mRNAl/^K« 
£*tf#S. ££>3:Sf¥«i. «KW#-^5, 84 3, 

[0137] I^P^^Mt^ ( S SE A) 

ti. »5g«Kttjwaffifc:wawr*&, ssea-i, 

SSEA-3i5j:t/SSEA-4^^-g»taft:ii> De 
velopmental Studies Hybri 
doma Bank of the National 

Institute of Child Healt 
h and Human Development (B 
ethesda MD ) «£ 0 A#«rt6T*> & . ffeO^fffi 
ii^ Tr a -l-60ioJ;r/Tr a-1-8 
lh^fL^(Andrews^ Cell L 
ines from Human Germ Cell 

Tumors. E. J. Robertson. 198 

7. lira) &m^xtiummx$>&. 7->xes« 

ti. SSEA-lt«t4HHt3ybn-/^U, 
LTSSEA-4. Tr a - 1 - 6 0*3 J;T/T r a-1 

-s i tzm-tmbx^hu-jut Lx&mztimz. 

SSEA-4(t tMKttffi <hEC> JttlfiC— JtUT 

#^^>. ^fyt>omspPS««ii «g 

^iiUSSEA-4, Tra-1-60. teXX/Tr 
a-1-8 1 t>Xft,ZS SEA- 1^1 

^WD$:^< e SSEA-miTt. hEG«Uafci3V^ 
T^m^n^o pPS«BBIi4fc, Wlt(Vecto 
r Laboratories, Burl ingame 
CA) IzX^XnmZtitiXdlZ. *BJf&£4%^9* 

U^y H^^fc LXft&t$1t&I.mzX^Xtk&ZtL& 
h T)V* V7**yr ^— \£&&<&&mz X oTWt 
(t^tL^S. hTERT^J:i;OCT-4^S (RT 

-pcmzx ^x^mm^rm) & ^t/icr-o-* r— if ?s« 

(TRAP77-fe>f(:J;^^OT) «i^7^. ^<co 

Mco^^copPs^tz^^T^i, (mmm3) . 
[oi 38 3 mmi-KvPsmMcommzti&mn'mL 
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<n&mm±. ^3. oxi o6<o*ffl)££8'-i zmmn 
w&sc i D^*<7xmm*<^+hz\b\,z£->xn 
tsu#&* mmzit&mmiz. ^.a-xemmiz^ 

ks£<o*&*® (wiitf. ¥«hbl ttz&wnm (+ 

[0139] 7>f -^-JMBa^P^qflrF-CfiRS-r * h E S 

MM<omffit&:Mm& . mmm i ^-ra-r & .^19 

Btfc^T, «9flS^80%ct 9^<#. SSEA-4, 
Tra-l-60tJj:t;Tra- 1-8 lfcroi,vCHH£ 
fcHfefe3*lfc#. «BK> 1 5 XjtffW* S S E A - 1 IZ 

^xmtizm&ztit:. 

T£>£ 0 MM^^tiz. mMLtzWMtiK ^2 0-4 0 
[01413 p P smm. **:IZp P SWUfi/pj^MfcL 

[01423 (mm^n^pps»^ii:^^^k) 

[0 1 433 o' 
Shea, Anat. Rec (New Anat. 25 
7:323, 1999) lzm&ZtlX\<^& 0 pPS« 

*u>o #<oa«K (wifcr . Kt-pps,m^ 

1C£f#o»£-£ttfS3i^2§*T'P P SjBWa**W-r* 

zti,z£&) z<7)mx&tiibi,zmm*rmx'$>z>. m 
m*it&t^ mmmmiz&^xhM&ztinz. pps 
mm&. m^zi^y^^mirzx^xum^ti. 
*?-^MMzn. zLxttmmmBMmmyi—h^ 



^2^1*. M a t r i g e 1 (fiftffigl) ( B 
ecton Dickenson) x ^^-y, — 

-tf^v. £M*mmz^bv >y7xm*mmfc 
l«ih*&j: 5%jfmTmmn£xfim^~&z tizx^x 

[ 0 1 4 4 3 p P SUMS**, ^^©P^i: LXmm& 

miztLX^&o f&mzte. ^mppsimi 

ft«Wfctt* pPS»i, m&&tf$t 

-rs<o-t\ ^copps^co^^iii. j&mmmiz&^ 
xx'iz*<, +fttc®mzt.xmmL£im£iz, imw 
iziz&\itiLzix& 0 m$)%mmmt. a^-ft-Hfiv 

p s<o±^m±. 0-2 o o<mm<?>wmxh 

[01453 zvmmm*. <x^x\ ^nm^^tv^m 
mwM^<Dmm2t\tzMt*i!im^&mm±.(,z7*u- b 

omotfv^-) izx^xa-bztimz. zcr>mm 
it, <k^x. mmziv&mmft^coMtzi&m-t&coiz 

[0 1463 ^<~Ofr<Di§r&lZ&\,^X. ftm±. ^<Ot% 

xmrnztiz. z\<7)ztii.. mnttiiimnwmfttr)* 
t ^mmzm zmzzztizx^x m*.i£. sri/-f 

h^'^V. (LIP) > ^14i^*»*H 

sa^a^ ( b f g f ) , &£Tfmmt&#<7)m0>mm 
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[0 147] VK-P^O^KfcVvC. JHfcfc*. H)TM$ 

m=f- (BDNF) . "a-nhn7^3 (NT- 
3) . NT-4, ±&®mm=? ( E G F ) „ ^MitM 

mmmm? (cntf) . nmtgm 1 ?- <ngf> . v 

fy^yi(RA) „ V — <y FGF- 

8, rxn/Pt'yK. >\ fl^rfr^S/ifiiit 
(FBS) . *$J:tf1WBJBraj£*W^*f (BMP) . 

c o 1 4 8 1 &mwftmM&^®mMm&nztiib(D 

— ffl&fttcWMte. Pedersen(Reprod. F 
ertil. Dev. 6:543, 1994). XV s 
*HIEff*S$6 . 0 9 0, 62 2^-£ff|g¥£*t£ . ff&l* 
fTlRf*. **i&^KK5g (restricting) <9»& 

mmt&*T/rvTfflmmtottti,xi&* Bain 

Biochem. Biophys. Res. Com 
mun. 200:1252, 1994 ;Trojano 
wski^ Exp. Neurol. 144:92, 1 
997 ;Wojc iki^, Proc. Natl. Aca 
d. Sci.USA 90:1305-130;Muj 
taba^ Dev. Biol. 214:113, 19 

9 9 ; isxrsxm&mms , s s 1 , s 3 2^. mm 

5, 928, 947^, l«JSfc5, 766, 9 4 8-^*3 
£tmnS5. 849, 5 5 3^»it„ <bffi&£ 
Xf'C&SfflX&lzmLXl^ Client. Dev. Dyna 
mics 1 97:2 17, 1 9 9 3*> XT/Wo b u s 
Differentiation 48: 173, 

1991 £#B&9.r fc . &&L&(7)mmmzmLxte. s 

urkert£. New Biol. 3:698, 19 
9 1fcJ:^Biesecker^) s Exp. Hemat 
ol. 21:774, 1993 t . TfclH^i* 

355, 77 3, 2 5 5^(i, ?tVzi-*&$m4 

v^towmemmanth. mm&m^ms, is 

9, 2 4 6td mmmmmmzmtz. mmnmn 
mmmi. &wmm. itmsim. mm&m±&Mm. m 

mmm) . mmmmtb. &£ifm*&±&wmtz&&t! 
ztit>{,zfflmzti*\<\ 

[0149] Ge ron Corporation <7)#f 

ztmu. &g : m*u*7°?-izt£tt&vtf>'}!<7)if(E 
Tiz&^x p p smmttiummmm^mm-h z. t 

TO, EGF, bFGF. PDGF. IGF-1, L 



xz\tit> » kwi. u^y?-\,zm-&mk*& 

A 2 B 5<7)£o%^-*-£&m'fhfi^fr£3m(Z l 

a 2 b 5 ^~#~comtrfm.'m%Mmnsmte. mm 

:ft£3fU#&. <BWcjfctT. ^J^if. campot? 
- &&t*mtik&xcoi&mz£^x . z\ commit 

Vyi I I *fc«ifi&/M£*fr£-* >WR2 (MAP 

2 ) : mtitmmtzmET & y v rmmmmtm? * 

^I(GFAP) ;^W^^7i?h-fel/y 
nyF(GalC) *fcli$xy >i&&f£*>v^@ 
(MBP) ;*MhESW:»^OCT-4; 
W^miK^^tXflfiO^flafcimSW^^^^-^ (Ne s 
tin)^^liAtx(Musashi) ; iSitflCp 

p swm*kMtLt:mmfflmftnmmtz&btiz> a 

2B 5t5«ttN'NCAMtfOM*". 
[0150] Geron Corporation 

liMatrigel immm CO £ o *MMM3€&*im 

izx-oxmmztiz) ^o. *&«$^«BiKtt. ^ 

;pr?r?;^r7-f b\ Ji^it^S^- (EGF) s >f 
a'jy, ^5^7^-^^!^ (TGF-a^ 

«ttXTGF~>9) . mummmmfflm? (fgf> , ^ 

^>jy, ]ffM&it08®^ (HGF) , ^O-^-n^^r^ 

( i L-i&xx/i l-5) . >r >^^.u>-^m^s^ 

(IGF- l&XTfl GF- I I ) . *3j:tX^N'U 
^ti^BHT (HBGF-1 ) ) i:. <£^CJfc |5jB# 

itmmzl^-t: a 1 -mh'jT-^ (AM) in 

(asgr)m. a-mym*>'wm<ottE. <rv 

[0151] p p sMM&*comi*Ltimmmm<,zipC£ 
^-x-izx^xmmztmz. -&t&mzmLx&: m 
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LTtt: PEC AM ( foWft&Mmttft=P) . F 1 
k-1. tie-1, tie-2,iM(VE)^ 
HMjy, MECA-32. fcJ:t<MEC-14. 7, 

UTti : GATA-4, Nkx2. 5, ^tthai?->- 

i , a $*isymm. tjmNF. p»^lt 

(i : p d x*i J:lM >^ y 5tiiiLiNBJ!kfeJ:tf* 
COBtf|g#:^Lr(i: GATA-1, CD 34, /3 £M 

[01523 jS^J^ffiJi^tfOia^^rW-^-f 

ps«&£igt»fcu LrM;^i^^ts .r 
«tt**rr&wiia»a <7 5%. 90%. ^ii9 8% 

[01533 ififRaWteRILT. ^LiZMBtmmtf* 

□ 7 -comwTiz^ 7 x 9 7 -atfe^^r-r & ^7 

^e— 7 — ii. TERTrnt- ^— *>J:tXOCT-4:7* 

t^m^^^^a S^**— if ( t k) m^Ftf. 
WO 9 &/ 14 5 9 3 (Morin^) *L 
[0 1 543 (cDNA7^/7»J-)7^-^-» 

cDNA^-r^^U-5:IM^-r^C7)tZfflV^^#^. m 

[0 1 5 5 3 (mRNACDmffi&JLXfm<l}8ZtLK:3\Z— 
CO£j£) cDNA7^^7'J-^», PPSM 



NAW^-h J: 9^te^S#S^KJ:oTj^£ft 
ScDNAtW. ^cOmRNAma^I^J?:^ 

fl&6«te^(0J;ttt\ pPSfcii^fcLfciMJfi)** 
[ 0 1 5 6 3 £ LT , 7 >r L 

mm%mmzm^x®m*xmmmzmmzti&. *sr 
xy-^/7Dn^/^ttaj, c sc 1 siiufcatox 

^■•Jd'dTvh'J >y ?X^C7)££^ Srt; ; S amb r o 

ok^ mfttr&m<nz£)iiz£^x*<rmmfrkmk 

HSfe09l4tc^J:dtc:, ttRNAii, fT—iS 

Joit;RNeasy{fliMXty^7^ (Qiag 
en Inc., Valencia C A ) COXd 

M7hy v 7 xt,zmmm<pcDRN Azgittz>jLmi,z 

^5, 2 34. 809^) . I^RNAti, h 'J »y 
?X£>£>?gm£*U ^«'JA*mRNA^ 
^dC 10 T 30 ^yrf^^U^KS-^-^,O 1 i got 
e x™h*-X^^3ft£,Ifc£J:oT^iD*l£. Z\<n 
SteSHHi. ftTcDNA 

7 4 77V-zmmt&<7)(,zm^t>tin& 0 

[0 1 57 3 S^cO^Ji. mRNA$--^DNA^ 
^-rS^^CffJOTig-C^S, J^!J*J«. ^mRN 
AMm*$>Cy*>~t X 0 t,Z&wYZtl*l-&.7J 7=7 

: trh^^^a^^'j- ( — wmmizts 
^xf^mizmi^zmRNAzmm-ztztbiz. -o 
mL<om*&mRN A*mt,z&m^-&mRN Am*, m 

D N Ai»:^v^^iil. 7>f /7 'J-) ; 
MWtZtLtz (normal ized) ^^f^'J- 

UmRN AcOffi^^^. ^L^^il^ 
&}fot$ti&9J77V-) ; &XZfii£&mfa (bias 
e d) fz> 'J — ( cDNAcO^^. *^mR 
N AtfOH — Kffi^l^lc^^c DNA^^tMf 
hXoiz^mtZixhvJT'vV--) . 
[0 1 583 d#L^>^^tci5*tsm— «0KJiE<i. 

^^f5$rffl V ^cmRN AcO^ *0 c D N A^Offit^ 
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^Superscript II (mmm) ( L i f 
e Technologies Inc. , Bethe 
sda)^. mT$>*). ^Wi, ^^RNAs 

F*?UT~ t£12S$iB?iJ£5' SSfc*ft*&trJ: 

2*ts. 

[oi59] mz^&mza&co— *mc dna»i 

-tZZottZmffc-tZ* SMART™ techno 1 o 
gy (ClonTech, Palo Alto, CA) 

-j:J:I.Mr7>f$y^ ifcJ;M<w*:*y =f** 

[0160] — O<7)0RJ(^v^r . RN A s e HOf^ffl 
RNA/DNA^M^[tc^ixB^^A-r^^tcfflv^ 

£*U #VVC£(*>r£«tt. E. co 1 i^cOPo 1 

DNAC05' aB*»6jfefo*l»*. 5* ^(WmR 
NA^-K'J A+«fi3[4:a&<50*aH) ^IZh&yyJ 5> 
^RNAti. ^l^^^gfcDNAOro^^yy^ 

fcr*«DNAtt, ^'J^^l/^f H7-7^V-i:^ 
—Me DNAC7)3 ' C^-^Jfc 
fi. T4RNA'J^- <£ (— *^yrO??^>r^KCD 
5fc3g5' Uy^^-IcDNAl^S' th'P^y 

*y=or^v:**-m, cDNA^^^t^w-r^^ 

<fi:MZT 5 y f3#tt2 fc ti ^i3SfrcO J: ? * 

-->7i t zm*n&&(iL$:m-&z*t&ffl®k3i>' **?\st 



cDNAji-^xrUrrs' P-AGGTC GACGA 
GAG AG— 3 ' NH-X (K^J#^-1) . Z\Z\X&P 

=v>m. NH-x=rsyyn7^y/i;ffl» 

Vzf5' OH-CTCTC TCGTC GACCT- 
OH-3' (m&m^2) , :^t(i-OH = h Fn^r 

C 0 1 6 1 3 1$5£<0#*{rs, +rv77U4«0£^c DNA 

coitmzmi}iFfz>cof ( zm^t>tin&. zngmzmw* 

COlt* R I KEN Institute, Japan lZ 
m^XfflftZtltzmft (Carninci^Meth 
ods Enzymol. 303:19, 1999; I 
toht. Genome Res. 9:463, 199 
9 ; BH^itaUHWO 9 8X20 122 i>&mc?>z\ t ) 
T#>&. mRNAIi, t^fy^^mRNA^S' * 

McDNAWtill -rctns©*).): a 

td^j££*U ^LTcDNA/mRNAyWT'y.yh' 
14. -*imRNAj^nRNAse I T^JQjJlc^fl 
McDNAfc^W7iJ^^i/ 3 y(;J;^t 

NA/mRNAA^/ij-yHd 3Efrr&. Z\<7»\4 7 
y-yh'li. 5' ^fy/Wfyt^tUM^r 

Lxmmwims*m^x-*0k<; dna^$^, 
mt,zx^ximzixtz7j77V-izm£i-z>i><7>£*) 

tfmmzjzmzm^. Life Technolo 
gies Inc. (Bethesda, MD)fcJ:l>' 
Seqwright Inc. (Houston, T 

x) *&tt^<~?if*>mm><>>r-&* ^(Si&icdn 

[0 16 2] y-7h?7is3 Vyjy^V-te. 
W-OOra R N A mm^XMKc h jSfe -r-co&te* 

w-t&tzthco-fmt. &Te>xmzimmz&t! p p 

Sa^^OmRNA?: WlZ-lf . «t a 

cDNA^a?rMtSC:i:{:J;oT) liiH^^X^ : 
^tt^*fflfla^cOmRNA$-i^(|@'r-&X^ ; P PSi 
fl&fc J; X/Z coMt LtzM1&(OmjTtz&\ ^Xft%kt& m R 

NAfrt>mmLti#v ??u*^Fz?x3x/^7vy 

[0 16 3] R«co*ffifc:*3V>T. t/h7;-/ 3 y7 

-rr^y— «, mRNAfWM^^t ma 
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<* . ( y h -y-mmm*$>ntz p p smm) m < y 

m-tz>&i)*?)mn±'^co7-u-T< yrizx^x. ttz 
{iDMsoti<iii/fy^ >mco* o %mn~c<D%m 

cDNAIl * ti ?fLCD =2 X3~-CDZm(,Z&f&-t & Kit 

LKMMcoim%m£t&fzMz. y <t L 
<r>mm*Xf&&th p P SJBMfiA*<Oc DNA*^HL 

it%r>psmm'ccomi'*?->i l zttt&. it-em &tz 
mmztitimRNAi^ zcoitim&tzitgzmzm 

[0 1 643 b^fisz^^J y*?v — coigsti. 

kXrcDX0lZ7jkZtL'&Z> : IO«UcmRNAr- 
JU&mmZtl* —^>\irr*?- (tester)fU 
flfcfr*AK9>f'< (driver) Z^MlZte 
wt. ^fi&teaKDStfEHB ( ltfttf-*«cDNA 

fa) ) ems*u av^wyy^4?-j/ a yst 

*K ffl&Ztlt:. mmit (norma 1 i z at i o 

n) tma&Atz* w?^^swwru^*- 

uppressive Subtractive Hy 
bridization(SSH) , CIonTec 
h, Palo Alto, C A) . 

[01653 mmz-mL^jy^v-nmsi) 

o«3£fc:J:OfW$iifc^0cDNAtt, *t*^o 

5 HJSJrt/A^-f U*7r— i^Sr-iS-tf. -KOcDNA 
*«x >- K 3f * W T fifcsfdB t *> £ fL 



fc^^— DNAtcOjl^CJ:0^^ix^» EflfoMff 
<otnb^.y ^ x 5 h ^ >f y 9 y -tf$ffiV*> h . 

[01663 sMM^m^mumrii, <ro?u- 

—ipCCKBSft.*. OTittT. WSHpCMVSpo 
r t™ 6 . 0 (Lif e Technologies 
Inc.Bethesda MD) 13. ^SS^O — ~ 
V^ftO*tr*r*-&{JM±k: S P 6 & it/T 7 *7>f )VX 

firt: c d n Ao-b £ ^{iryf-fe >-xgfoi^£^T 

*rtlt?&. LifeTechnologies G 
a t e w a y ^ -Cl^fl, J: 9 Cf S , Z\C0G 

ateway"^ll A 7T-y'^SS^ 2* ^WiJitX 
E . col i mi.WR«gtt0!)iKffllc J; 0 . ^o-Wt 

[0 1 673 WHM^^tt. ^^tt^Wt^it^ c 

d n aw»3Kk:ov mmitz titz 5 >r y — t* 

eOjS^W&trffll^ PGK, EF la, *3«fct^Ub i C 

orot-^^ p p s«Bjfi-cfBS^rie5Sr9>f y 

[0 1 683 (IMfti»R5-f^9y-<0»afttt) c 
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Kcor^aKllWHH*, cDNA#A«!*iScaS« 
©iMBR-caWM- & £ t iz X 0 & 2 ftf# S . £ OfflMStt 

V^-CK9mig$tLM. #Ji:LT. MMfcDNAy'— * 

NAfcj:r>^Jz*5£r^v-£. WIGfc:Jc9m$ii 

I 3 7 7 ( Pe r k i n-E 1 me r Biosys 
terns. Foster CityCA) ?)J: o3r. 2§ 

& . £ft6a3^(Z%jmfc:&*< D N AlBWtfg^- 
b*,X** .Lark Technologies. Hou 
ston, TX;fej;yi ncyte Genomic 
s.Palo Alto.C ACD£ 0 &&ttd>&i&attt 
Mflffl^TflS-Cfc*. SS^iSrn-h'-r^mRNA^-^' 

[0169] EM?-?!*. 

Witfs UNIGENE3l/^y 3 y 
(National Center for Biot 
echnology Information;htt 
P : //www. ncbi. nlm. nih. go v/ 
UniGene/index. html) fcl^f LT c D 

d NAwmmztt Lxwm hixtz?^*?-nieM<rm. 

CO 1 7 03 J:9^T'^mRNAi*&^£ig^r£ 
94 75V— to* J;W=5:mRNAfifc»^i$ 

4c9M«)4M^limnT»« mRNAD|S». cDN 

AflSWlk iJitX^a—— yf*.?*— 7? 0 

N Al/ , ^< i: t 1 0 0 , 1, 0 0 



0. 10. 000. £*:ii50. OOOk^SSfc^tg 
[0 1 7 1 ] ?4 75»J-«**r* ^fc^m-it^ 

a. mum, =fej:txR 

IfiOcDNA^ r^^t-^^j fcWft*. 

i3. 7 * ~y-m±<o p p siWj&co®&co*g^a>£<iDi8 

^ttt#U0. 2%. 0. 0 5%. 0. 0 1%. 
*^:tt0. 0 0 19fcfc3fC*>9»&. 
CO 1 72 3 cDNA*^c05' iWUi*Jfc, iERftt 
S^m R N ASE?iJ?) au^^3>tim L T 5fe£:HgE 

5' SB^Ico^ti. BLASTO.td^rjl^^-^-7 0 
n/^fflV^REFSEQnl/^^ay (GenB 
ank) tSt$t£tin&. REFSEQiyh'J-C7 
vf^«^cDNAii!5!|fcOV^, gd^JT^MV 
.XVh^HMffiti. cDNAW, REFSEQXyh 
U -«c J: 0 a- H * >^Mcomi^ 

iZtsti^frZ^Lm. ZLXZtltit. ^McDNA(7) 
itm&ffiZZtimZ. ;^)REFSEQ3l/^y 3 y 
fi. ^^mRNA^^^tl^^X^^-r^tC^ 

bztfp5't&ft£&c D N AWt— feV^-^SrS 

^UmRNA fc*tJfrr6^g c D N A b ^ 

->?^LT. ^^lkbiO/J^V^mRNAC^ 

-T c D N — -fe yf- zszim-t h Z. t 

c o 1 7 3 3 zcox o *mm&mm2ti&jjmizm£L 

T. ^f^mRNACO^^-W^tfcDNA 
<7)'J?*<thl 5%, 3 0%, f UUfUi'5 0%t 

zm^fr^&m^&KMzm^^izmtfLx. 

<ti>#)0. 5kb. lkb. 2kb. £*:ti4kbT* 

CO 1 74 3 (^^^U-^^fffgcDteffl) — 
M. pPSfflm&tzte*cOftikL£iT1&frt>COmRNA 
&fzl£cDNACDnm&&1ZZil.&b, Ztlii. <KOX 
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CO l 7 5] ilf'J *?U:**-I<li % flT3L »WL 

ttSfeicj:o«Basn& # Harasses*! 

yh^xh'jy^xyh^Tt, pPS«^ 
tt-e^^Mtu^^^oftagi^^ >j-4>oc dn 

Ate. hh^-V^^:^^S*\ *fcii-€-^ffi«0*HIia 

^>*:#>£DF^x h y yi/'x > coft^ft^frli. 2 x 
COO. 1 xSSCtfe«tft»0igUiJH*-C*4. WS^> 

Sae$3h.feB3iJ*fe«iS»U^)-fi?tC5JwSr< t ^8 0 
%. 9 0%, 95%, 0 0%m— ~Cfo&. ffi* 

co^it. muthm.9tm.comx\ &%<t%>mi 5. 

30 s 50. 75. 100, 200^3^ii500^T 

[0176] mmcommmzm-3z . *y * ? 

coj: ? ^r^KJO^^ici: &av>v vf^Hc: J: 0 . -ft 

(Hirose£>.Tetra. Lett. 19:24 
4 9-24 5 2. 1 9 78 : ^EI^|^4, 4 15, 7 
32^) £J^&@Iffl^ftT£>& 0 
osKUif^Usr^Hli, 578, 7 18 

-^:I«I3S5, 54 1, 307-Sf-; IrI5. 378, 825 

(2. ^Sl#flPm5, 5 3 9, 0 8 2^. S£5, 7 6 6, 
855^.355, 786, 4 6 1 ^fcJ:t*"E P[iii^9 
79 18549. 2-*fc§Btt§*UCVv5. 
[0 17 7] £>&^ii. J9rM<7)g& 

*j£»->r b £#j^t p c nmmiz x K>mmz 

^L^y=f^^U^FS-WWI$-fr-&, 9 
/H*:. ^fM^acOti(g^ix^^y3f^lx^K^4>it 
&aT*9iB-r <#fflWlP#4, 6 8 3, 19 5^J: 
tf£B4, 6 83. 202#) . I^fyrw-Mi, 



y-, ^/^tit b^v^T^-r^®^^^?^ 
tt^*a*a*>^:M:r5y-£^tn js&ttizvz? 

Sambrook, Fritsch & Maniat 
i s (i^) fc±tX*HW$i*»5, 5 5 2, 5 24 

we-**. ^y^^u^m. ^^tct^o 
•c sates Jut. ^xy— /p-?oo*^.M*aj, r/vu 

[0 178] pPSW^C0mRNAi^{icDNA 

*^co^^-f y — co c d n A^t-a- k $tt^^ 

&®5fcJ£?>j:irt\ mRNA^^icDNA^:n-H$ 
il^^Tf Hi/Sii^rf H 7 5/^ y ht, 6 0%. 
8 0%. 9 0%. 9 5X4fcttl0 0XH- 
ob^^f y K i: JtH££*t& * fciifflR 

^^mtc:. $t?7. 1 0. 1 5. 2 5. 5 0£*:<il0 

[0 179] ^y^^H^J;^-eiX^c0^f*:{i. ft 

MSii. Dugas & Penney. Bioorg 
anic Chemistry. Springei — V 
erlag NY 54-921(1981) .^it/ 
XWftftm*. 4 9 3, 7 9 5^:iV^^, g 
iftitBlffi^^K^ti. Applied Biosy 
stems. Foster City C A#»<olfJ!iR£ 
ft-S PE — Appl ied Biosystems 4 
3 0 A^ir J: o XyJU X&m^X9ffi% 

[0 180] iO^^'J^rffU ^f>-t>o^iK 
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&^x\ e . c o i i cox o *mmm. a c c 

haromyces c e r e v i s i a e CO X o KtM 

«tt&ttk 2*:tim&k l < ixm^m^mmcox o *m 

Mrs. *m\n^y'^Fzm*£tz>tz#>( l zmw*$>< 
<omim*. xm&n&s, 552, 5 2A^ztm^ 

tLX^Z. %M7zi— -y/^ Lark Techn 
ologies, Houston TXc^J: o 3ri£gtW 

mw*m&tt(D?w?mt¥commmttmz 
x-oxmrnzttz. 

[0 181] WIOmRN A&XX/c DNACi 0^7 
- K 'J F KrttmpfiraK U ^ o— JvWS J: 

zt. £rM*ti*^zi>\z:T>hfflm&titeft^t 
mmz-£z>zt(,zx*)nt>ti'&z>. ^y^^-^vm^ 

COm^Lii. Harrow & Lane (1988)<7) 
«fc d tcW&fifcJCf&i> «!#fFS$4 , 4 9 1, 6 3 2 
^ 4 7 2, SOO^&XTfm&A, AAA, 

88 7^, ^^Methods in Enzym 
ology 73B:3 (1981) &Ktt£*LTl* 

zt. nxxsxiSrjy'izmiRZtitzrv-yz&L^ 

■£hZbZ&t$* Marks£>. New Eng. J. 
Med. 335:730. 1996. BI^^^WO 
94/13804. WO 92/0 1047. WO 9 0/ 
0 2 8 0 9. ij^t/McGu i n e s s £>. Natur 
e Biotechnol. 14:1449.1996 
Z&f&COZt. *»pPS^^t^yf^« 

[0 182] *SfcHJfc9mRNA£*Sic DNA^MH 

put*. pPssa^-c^^tL^^. ^b«ora*=«i^r 

-izttm-z&mte. miry 4 -ri-mm&tiim 
ffiBMt-mmtz x h 4Hm®P>mmfr *>*4Ht p p s mm 
£m<ti#>izm^t>tin2> 0 Mtcomzftmwoistf® 
tivt&fflzr?-2.t:iz*wi?mi. mmcom^x\ pP 



Jtwi^-rs^cfflv^wts. ztit>co-?-*/- 
commt Lxmzix&&i)K ztzimmtzMtLtzmm 

[0 18 3] micDffltZYvy'UlcjLU-bZtl&mm 

Tiz&tz. pPsmMcomfecD% t ?\\'\<?)Mt( f z$m-f& 

U*y°?-&£T/^1-JUfeMtttt3-V:^&mAm 

&^<05&MtpPSMMtztei?zmi\miit. &%mm 
iswwftittzwm* & mil t,z-i v vc mm z ten & . 
[oi84] {^tmrnm^mmmx) *m^\$& 
tz. —vm $.wz&fe&m&co\,^-FtLfrx\ Mizrmz 

n&<cr>mmzmmi*tLZ>. ppshiiwm^io 
(i. m$t. mm. &xvimm&)cotztbcom*&®mm 
<ow-rt-*nhmftx:2>h. mfenftitvtzMffam 
mcowmzmtt s tz^z . Muz&m^-zfr. ztzu 

mzfonnh. mz^-msico-ftmte. mux. 

^5, 602, 301^, |5l^5, 733, 7 2 7#. 

texvmy&e, oi5, 6 7 i^\&£i/mm$$Mm 

W098/32868. WO99/53022. i>J:t>' 
W09 9/5 584 Hz$m^tli>. 

[oi85] ftfecomtmmx'i*. *mmt* mmm& 
x*ihhyi -y-mmcom±i / zp p s «an^«A4ff 
rn^-zzt. z<oms8fa#<7>i>psMm<Ptiz#vz7u 
*+Y*&\-t&z>i ; nxv? 4-y-mmm&c 
&&m^zm^x zcomsmv^cDMmmz&^titzM 
m&mw& z t izx ^xmteimz%@z2ntz P psi 
mzn&jjmzmm-z. &$i<?>mmmx?i±. z<vx 
uif^u^Kii. &mti>pswmv^-vim<n*k 

>r^U*^Htt, pPS««ia^fl:§-fr&ifcfc:J:*)* 

hy-u^~7-\,zmh^mizmtiZixi-z?>^7n-3-- 
[oi86] &mm&Mi^mz&$c*t&mcDm&te, 

T-O^f ?-*:CVm%f&tt (TERT) COtz*bCD$mi& : £ 

&m~rhzt<,z£*)*tit*ttmkt&zb, &fzte* 

m<vfzfrizzti^£Mfcmzm&z-&z>zkX'*>&* m 

M*mmztifzv>isvzc>< htmtm^mz~i-& zttf 
^tk-cfo^nh. mfc=?-$mi&tz. ftimcov-^< 
>?cofzfrcomM£mm^&fztbi,zm<<^ti&&&. m 

Z_ti. hES«aflaii. OCT-Ayu*:~-?--ktzteh 
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a^--?-<D$imPT (W098/14593) T> HMsfi 

wmmz. #>^?n&uzm^xz\<7)mmfrt>v&$; 

CO 1 873 pPSMia^ —&fMX'fo&fr. ttzUS 

ii^tnt. Mm?mz£*&&nL%:tft>mc7)mmmi l z 

MtZtinZ. ^%}&jmte. hESW^, 

~y-mM±-xmm-& t z (zm^m^^tt^ z\ 

t&*im(,Z-tZ>Z\t$:5mLtz. hES»>7^ 
y * 9 is b >mzmy 4 -r-m^izyu- hZttZ 

jfmi>&fz&m2ti. z\tii*. $><cDm.m%m&zmm 

CO 1 8 8 3 MmWz&AXti&tfV * 

(,z^£2i£z>mmz$k&Tr& . «i«r. «ui, *^Hk 

CO 1 89] hES«^:^^-r5X$ K*9A 
^5*^fr83i. #BH$f«IS5. 5 7 8, 475^; 
ISHS5, 6 2 7, 1 7 5-^-; |5im5, 7 0 5, 308 
^;R^5, 74 4, 3 3 5 -if- ; |SJSg 5 , 9 7 6, 5 6 
7-^;|HBB6. 0 20, 2 0 2 ^- ; & J; tflsJIS 6 , 0 5 

1,42 9^lZ3mZtl$>£oKc. M/DNAS^ 

*^tf. mmfiimt* mrmv^co, 

ffgn2, 3-£^rw/M-*s<'-N- [2 (x^vwsv 

^msH) -n, N-^^w-i-r 

P^'yTS— (propanaminium) Ml 

7/^prtf-b (do spa) (ys^rrxh 

7^71/yXh'J-^i:N-[2-(2, 5-fc** 

(3-r5/rp^) r^y] -l-ar^s^v^/p 

(oxpentyl) } Xf;U] ~N, N-f/ 

1 -TPA'yr 5 - h »J 7/^PT-fef - h ) t *P 

ffiH^w^7Tf^x^y-;i.rs> (d 

OPE) tCD3 : 1 <w/w> OtfV— A>9&jtorC*> 

v#y*? mm*, samipo 

fectamine 2000" (Gibco/Li f 
e Technologies #1 1 66801 9*^ 

*>x¥*m) -ca*. ffi«oaas«jaT«:*tf : fuge 

N E Tn 6T r a n s f e c t i o n Reagent 



(Roche Diagnostics Corp.# 
18 1444 3KtlWH, 8 0%X^y- /U+tf> 

{/Li poTAXI T "h5yX7x^y 3 ^{ I n 
vitrogen Corp. , #204 1 1 Qi)>$>0) 
Hit ) 

c o 1 9 o 3 sr^iKf^^^hE s«u&£&& 

^■t^l/hP^^f^^Cl, -£LT7fiJlK<W'f 

C 0 1 9 1 3 ^<c0^(Cti:. h E Stm<amfi5fH58£ 
fi. 2oc7)^4tS^W^^S^^-C*>4 : +^ 

xnm£<mmziin&. mzmm*mwu±. /^7x 

5— ±tM7V — >mt9W*9X (GFP) coj: 
5 ttmWMKX'h h o - coflili £ , ffi^^^T 

&g£ITt'£>'m&o WJ^7r^-fe\ *3 

£Xf/3tfy7hz/y— lf^^ 4 £<0»iBttafc. RIB 

C 0 1 9 2 3 jtf5^ra^^ix^«$r^tc^v^r 
*:-?-~t&tzit>(,Z. fflMte. SSEA-4. OCT- 
4, &&tfTERT(7)£d%:, p P SMf&<V&WCC$>& 

-s-x-cDftmz^^xMMztrnz> « N5^7x^ 

te&mz£&) 4fc«>f vb'^ (^Bi^^) cov^W 

jSifc&mzm&ti%^h e s«cmi^^ 

CO 1 933 ^/l^<^^. ^^miGFP-^tr^x 

EA-40^ffi^Srit®lrr&ii:^«t 0. pPS*ffl5a 
^Ify^-b^iT. ^UT^.^^-^^!ltlTSmf4 8^ 

c o i 9 4 3 m^f-ftgccowmmtuz 1 o o%-cs> 
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M-V-/?-^^h5^7x^ NSfl*^. pPS 

4ttts*u pps 
[0195] a^«t=e«s*Lfc«Mfi*att8^&«F*= 

z\ti*m8tf-htztblz^ MMli. 

she* 1 ztm-t m&flzt£f&2-£2> Ztlz 

xr>mi^7-mz^^tvi%h. z<om^mfp<ovmma 

mf^<0Jt3WK^*^£ (mz.&3 : 1 ) , *8M*<oai 
[01963 dfiOfmiS^igflg-r^^C 

a * ) y 4 -y-Mmu. mumms 

kson Laboratorie s£*£>7fiIE£ivCV^ 
S(TERT) , JWiSV4 0 5- ^TJSROfcftO 

[0197] |gffi0!l8<;fc. /o7>f >->\ v>f 
Sr^L. f ltfn^7^X (telomerize) 

stifcNHGi 9 o twzti&frA? 4 —r-miimz 

y7xmZ&£Xf^7T7i?-$:&m-f&. NHG 
19 0«MSIA*fc. g7-f-r-^f+T'hES«5- 

9 ti „ m%m&m<K=?-x'mtemz&&2 ^hEs mm 
co&mmmiz, mmm&y 4 -r-mmcxox ? i~ 



coi98] p p s*Bj&tt* *tit>&m7 < -y-mm 

*TmmZ ti&i$&lztt1 l zmm¥&S££&lf&^z\ t & 

miztiti (mMmioiz9jk2ixz>) . dna/m 

LX^7 9 -Wl) LTftfltt-* y 4 

mmmmztc^. mmmt. mmm&y 4-y-m 

[0199] mzF?®$m zimfyiMiR cmvm&y 4 
£ ^ 3 o ~ - £ ffy K) >Jf . zLx-tti^zmtizm^ 
5-1 oommco'hrvyy'izftWLZti. *lx&®% 

Wt. 4^:<£:*>#J2 5%. 50%. 75%. *fctt9 

p smmamm&msrtz z t j^irc* & • 

[0 200] (T-a^^Hk^fL^^^^a^J:^ 

cout&tio p ps«. i^t^aajfe. ttzteibommm 

m^rr-zm^x {imzvmthXoK.) . z\n 
b<nm&*&mmzmkz&&z\i:i ( z£-?x*tit>i*7- 

O^/Mfc (telomerized) ^ 

^. zixb<ommt?vx?~ vim&ft (terd 

ffifiK^ (hTERT) TfcO. EI^!^imW098/ 
1 4 5 9 2lZte^X&i£Ztl& 0 \^<^fr<Dmm<ntz*h 

iz, wcoTRR.Tnm&i&mztin& (wtert 

ii N WO 9 9/2 7 1 1 3(Ci3V^Ttg^^n.^,) . 

[0201] Krnmziz, ^^^-ti. sasiifc. & 

it v vfir t ^«u»« * 7t ( i^ffc t ^ v vt fe^ 

mzit^ ^^/WLTR, iyAyf- N t5j:t/^0^: 
— ^— MPSV S SV40. MoLV. CM 

V. MSCV, HSV, TK ) , Ii4l!/nt-^- 
(mtti. 0~T7 + >. j-t'dr^V. EF 1 a. 

iir?tffltyi=i*=-?-( l zJ:'oX . m«<nftSMHzvh 
t LXi)\ ^K'J is* b X3>m&?mc0--&k. LT*> ( Z 
Z\ T'iiT E RTcOrJ- HW*3J:t;^-jafiK?li, 
I RE SgB^iKcJ: oT^SI^ix. MtV^^B^^O^^^^ 
M-coy-\3^-?-lzX^xmm2i\&$L-cr>$z 

tmfri>fti>n&ztz^mi<z~tz>) . ^^iiRb^-k 
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*£<7>h?>X7x7is3 >&£TSftMlZ. Bodnar 
^.Science 279:349.1 9 9 8fcJ;t>* 
Jiang^ Nat. Genet. 21: 111, 1 

[0202] TV*Mkcr>m&T. fo^ 9—- fcfvStefc 
J;tXhTERT^ii. ©m^l^fcir/^^^ffl 
LTifc5t$*Li#&„ pPS«ii. TRAP7 

•y-fe>f (KImt, Science 266:201 
1, 1 997;Weinrich^ Nature G 
enetics 17:498, 1 9 9 7 ) £f£JB LT 

Mi. W^@fftT'TfiflE£;fxT^& : TRAPeze 

mm) xkto^7- fe'^aj^r /h (^o^^s 

7707; Intergen Co. , Purchas 
e NY) ;&<kirTelo TAGGG 
-te'PCR ELISAplus (#?U^#^-2, 0 1 
3, 89 ; Roche Diagnostics, In 
dianapolis IN) . hTERT^ti^ 
fc. RT-PCRt:J:^tmRNAtWii$WH t lil 
W7^>fJf7 Mi. ffi^@^T^I££ixT^& : L 
ightCycler TeloTAGGG hTER 
T^M^r / h (^^a^#^3, 012, 344;Ro 
che Diagnostics) , 

[0203] mmttmtzitzm<vjj&; s 

V 4 0 ^- i/TtitJ® £ H -T & D N A £ffl^T»a£ 
afsfWw^ffcS^&.ri: mm&¥tm5, 8 6 9, 2 4 
3^-. HiraFi^^W0 9 7/3 2 97 2) , JC^^ 
>f^-A- *>>OPX£fl!^&>SI£. myc^jiras 

CO 2 04] (ti5fi$^pPSiffljefcJ;M^««s 

[0205] mmmLftmmm) y < -r-mm* l 

T'^^ix^pPS$a^ti. 

^-MMM-?-*-. &XXf*cofflMX'miZti&Z> 



&^tizj:r>xmm2ix.m&. ^o^^-^tx^x 

tR^^zt, &£xs. **)&mzftifi'i-&mm$:ttz> 
mm (M*.tf. MtLKfmm) zwmib&imMm 
£&mLx**fr-4 rizmm-hzttzx^x. mmco 

[0206] (t^a^ Mm 1 ?. £>£T/mmcD*7 

TKu^^i^^K^t') ttitevtm (mm*, mm&ft 
*fc«t»f^> **7v-~>7^~z>KMzmmztm 

iz£^x3\z&zzix&~<xw*Mmz£~>xmmitz 
ti%^m&z^&. lmmmiz&^x. mmizmw 

*U ZVX (Wtf-tf, KO DMEM) 

ft Sr wsfrt h tzfrcomm-xh h ^m*& m^wm* 
r-H-x'trnztiz. &«<om&fa<?mM±. vmstaz 
m-c****. smiiziismmt mmz. 
mft&£vmmzti&i)^fri,z^xikfeztL&. 

m.£>&m-z><itt,z£^xMMztim. ifcivcaraui 

[020 7] 

&tz. mmmmz&^xm^wt^nw&iz&^xtii 
mz. *&wcnMtLKfflMtmmti!mtzm^*> 

wtfftfecofflmiizm£¥w*%)$kz^'t2> x o izm\ 

Zti&tzMztiK &tzimX'$h$k£^&X5l,z : mtZ 

titzit-swite. mmzix*^wmmz^Lnz>fzMzfr 
(D^tifrcom&cotMzKztinh. 2^micomMi 
i)K ^mcmM-m^tt^ftmw&zmft^&fzfriz. 
mfr&hitx (i5jB#tc^^{i^Lr^v^^T\ m 
mt^hit&zttzx-ox) mmztin&o v^o^ct) 

X*?V——y7%tl& (Caste 1 1 io, 375- 
4 1 OH. r In vitro Methods in 

Pharmaceutical Researc 
hj . Academic Press. 1997) o^ffl 
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wmmicm- zwrn. c 3 h] -f$y^^Br 

d U3R V&MzX oT«l5££it&D N A^riti^iMEffi 

$ ft & ttRStf»fttt£gft £ »f & *M£ iot^n 
»*. MtiHRt:, «HW*r«fs»# r i n vitr 
o Methods in Pharmaceutic 
al Researchj. Academic Pre 
s s. 1 99 7. tSXXfXmftgtWiS , 0 3 0. 0 1 5 

c o 2 o 8 1 (yyj^m^t) &mm<7>8mt£&^xnii 
mmmmcDmi^?-> mm* mmmz^t^tz. 
mm) ) ttmztiz. 

[0209] ?>^?m\s^?VT?mL*\tmi-Z>tztb<n 

SDjMSry^twii. mRNAc?)f>f7rl/yy^f^ 
^71/>f^ (Li ang^>, Cancer Res. 5 
2:6966, 1 9 9 2 ) *> J;t>'V h »J «y ?XTW ft 
Igjfc ( S c h e n a£>. S c i e n c e 270:46 
7, 1 995;Eisen^ Methods Enz 
ymo 1.303:179, 1999;Brown^ 
Nat. Genet. 21 flftg 1:33. 199 
9) ifi^iXh. 

[02103 mz^HmcDttVrlz&tf&^J w 
Fritz^ Science 2 88:3 
16, 2000; I'M i c r o a r r a y Bioch 
ipTechno 1 ogyj M. SchenaJIL Ea 
ton Publishing Company; I'M 
icroarray analysisj. Gwy n n 
e & Page, Science (199 6 
UMM) ;Pollack^Nat.Genet 2 
3:4 1. 1999;Gerhold^Trends 

Biochem. Sci. 24:168, 1999; 
^>^-^7MJRL www. Gene— Chip 
s . com. lZteft& r Gene Chips (DNA 

Microarrays)j, L. Shi i,Z X -?X^ 

mzmmztiz. ^?orw#tfr£ii^-&*:#><D 

^fAfciOTt Af fymetrix, In 
c. , Santa Clara CA;Gene Lo 
gic Inc. .Columbia MD ; HySe 
q Inc., Sunnyvale CA;Molec 
ular Dynamics Inc. , Sunnyv 



ale CA;Nanogen. San Diego 
CA ; HXt/Synt e n i Inc. , Fremon 
t CA ( I ncyte Genomics, Palo 
Alto CAiOgm) <D£o*£zttfrt>lfimZtl 
Xi^&. 

[02113 BwrwHt, mm<7>{mxyv-7 r $:& 

ftt#. ZtlhiiZte^ #7*. y^^ v9. ^ $ <y ^ 
b*-Xj&*-£*jh.*. OT^5, 44 5, 934-^ 

itS 0 #3ff{i«±. vx^^iitr^^tCcfcoT^L. 
Tltt«S3*U ^^T«SS^^DNA^y7-fc 

&.mztiz>. yu&&ztitzyv3—yzfflfo3£&mzm 
im^tf-k i mmiz& v ^x . fflftimmz , 

SPSS 5. 4 74, 8 9 5^J;r/|5]^5. 5 14, 7 8 
5#) . 

[0 2 1 2 3 rn-/T7-fe>f 14. ft^W^Ji. 
? U*^ H £-£tf ^T^ItcOS> S^tfrfc: J: o T T U >f 

^{4C y 5 ) ft*:* 9 \*<n&£TTmm 

14co~gc2 *:f£fl* co^c7)ffii»i^-c^ t & J: a fcifi^ 

&*mfctz>z\tiz£^xiktezti&. wzh+rvyjv 
itzfctxmwttmftcommzte^xftmzft&Mm? 

izx ~?xmtTisj ±.xmmzt&®LZti&& . 

[02 1 33 ^J^^^ISti. Genetic Mic 
rosys temsTU^f i^^^W— ^— i3cfclXA x o 
n GenePix™ Sc an ne r^ffllt^ 
ixh. fxiTUJl*. 9647tii384^x^^ 
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T#flf Ztl& -?-#-@d?iJ £ 3- c D N A 7 ? 7 

<d 2 mmmfrt>com r n Am$m z&m- &*i#>^, 

fiidrte. Cy 5«»StLfecDNAfc:(S«$tL 
h. f02^c DNAfflgS^i. |3]B*t::vf ?ur^ 
^oass teJtwur >cdn Amaco&« cc^-r 
&tve, fox7^f not, ea«o#^fc3aflj'flr«[^ 

cDmimmzmfe-t&ZLttzi^ micommm m*. 
t*. fs-immmm. ^nm^commizm^x^tL 

f#&*ffljfe) tcfctt&RNA. *Jt(iflB60it 

Atc:j:or^^$n.^*\ 3Ltzimjre>fflfflmiz&\,^ 
^mm mux. A>>^-.ty^) ^jti&L 

X) ; &J:t>\ ^^T'JtifiELJt^W^Hc^V^ra 

[0 2 1 53j^«3. ft^Wt^i. hu-;l^Jti£ 
L*t\ *micDMtL,tev>PSMmz&^X. Znmirt 

ttmai"<ji&. 'J?%<thm2fe. 1 ofg. *^<ii 

0 0fgi#(4fctt««(l) £*U>iS^t;i. BttKOjSeftrC 

-ox^yvjL-f-x-mwjztin. zzx\ &«<o&m 
miztt? co^ga , *ft-rft<o*Biatefe***3ft 

comizm-teLizm^x , £^ 

[0216] ^bcO^cO^W^^cO^k^^ttSjtfE 



*4Mk<op p s«a£&&feu#& . «^4Mb*>ra«MiD 

-i-&i&^lz, «{R<08fcatt:*5^T. pPS 

Bfrr&fca6fcH!effl3fL»&. itL^cov-^-ii. mm 
Mkco&&%??x (mt-tf. *m&. fti&m. zm* 

[02183 ( ^KWiffl^!fi3 ) *«H<o4Mt L Jfc»MBte 

[02193 lm&ttz&^T. mmmmit. 3^s^ 
Tmftnmmzmimz&feztL&.&m\* s i^l$> 

^025, 0 0 0 — 5 0 0, 0 0 0MmcO&&coM-—<7) 

Mmmma&tiiM^%wmzmivxfrhtL& (m 
m&mm 5, 968, 829?) . tmmmmmnm 

^ti, McDonald^ (Nat. Med. 5: 14 

10, 1 999) i/zji^xMemztL&zdtiz, ntmirz 
mmi-tz&mz^xcojy h^Mz&\^xwmzti 

L ^r^^ t> tmizfe o x <rmm . *t>Vtzmf (sa 
t e ) s W>M (coordination) . & XX/M 

miimz&v&i&m*:^. 
[02203 fowimvMMz. !m&%^m&. a&& 

m^mmmz^x ^mm^Mz^xms^ti^ 

§ (Li^, Ann. Thorac. Surg. 62: 
654, 1 996 ; Sakai^ Ann. Thora 
c. Surg. 8:2074, 1999. Sakai 

J. Thorac. Cardiovasc. Sur 
g. 118:715, 1999). -grMJ:^«ii. m 

^OlflUBE. imM<Dtia.J£. *VX£.ttz ( d e v e 1 o 
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ped) jsnKtzx^xy&zti&xotz. >bmm*&w 
-rz. &mmm**ti. ^m^!mm^mm.<omwz^ 
^xmm$tfL^j ^zwnvxizTMkztim <w a t 

anabef), Ce 1 1 Transplant. 7: 
2 39, 1 9 98) . ^LT^SO^ti. ffi^fcJ: 

x^+ft&ommzmw& temiz&^x&m 
ztinz (xmnttms. 919. 4 4 9^^wo 

99/03973 ) , 

m-t zmxiz-o^x <r>wm*: tmzis \ ^x mm £ *u # 

fl&A £ cfc^T3l£^<I$ix£ <OTFT*& 6 (Dabev 
a£. Am. J. Pathol. 143:1606, 1 
993). mm<0%)J}&. iff*fflASV-;$ — klOWf <7)& 

fcr-^rWtc:JfF«KlgS:«l^-S^«i» ( b i o a s s i 
s t ) w<x<7)-&b Lx . *a&fc*5vvcteffl$*if# 

[0222] th 4fc*illCE5^W?fi«W)fe«>tWWC* 

&^&mz®:~?xmMZti&mMiz. saici*. 

:Ce 1 1 Therapy: Stem Cell 
Transplantation, Gene The 
rapy, and Cel lular Immunot 
herapy, G. M o r s t y n & W. Sher 
i d a n$i, Cambridge Universit 
y Press, 1 9 9 6 : XX/H e m a t o p o i 
etic Stem Cell Therapy, E. 
D. Ball, J. Lister & P. L aw, C 
hurchi 1 1 Livingstone, 200 

o„ *<vm&mi£. mmntk. ±tt*mmtzMs%:it 
mmmz®mz^&zt(,z&w&mm<o®.mi,z^xm 

[0223] vxrcommmu. tt&WnkttMzm 
mzn. ^irxnifrm&nmmiztmztizKwcrimm 

lz&l?&\,^tt&Mmi*mmi$tL%:^. 

[0224] 

ft) zcommizti^x. toftv^xH^ * -y-mm± 

xm$ZtiXZttMkcOhRSMMZ®LML. <k^X 



tMatrigel ) h U « 

mmtzmcoiFtETxizm l*: . 

[0225] (^ft^^^ffi^^fla (mEF) 
COm^ftB (CM) ^ig) Ca^fcMg-^J 
^^PBST- tJcttA* 1 - 5 — 2mL 
COhU^V/EDTA (Gi bco) rpXm5ttf®4 

Lfcf££, ftl^>£0*fflfla$:mEFiM (DMEM+ 1 0 
% F B S ) 4"TJKIfe tfc. 4000radt 
SaitL (140kVt508^:Torrexi;x^ 
-^-(CioVVCv'xyl^tS^) . ft&U fUmE 
F*S*fi4»fc*«l5 5. 0 0 0«cm-^^Uv:(52 

5, o o omMye^zcfUy'u—bcoi *?x^) . 

<fci)4^f^ 6^x;^W— h^09. 6cm»>x;^ 
i3*i9 3~4mL£^JBLT. *Sflfi£E Si&tfi£-artf S 

rt^l^o miftisflssr. h e sm%m<7>%m<nti*b 

ri/-hUmEFi&^ffllTiiL, ftB, 0. 3- 
0. 4mLcm-^»iU0, hESMt^ 
Airr^Hytc:. ffllMfc*&*6£. 4ng/mL(7)thbFGF 

(g i b c o ) xmfcLtz. mmmuffimmmz. ^ 
&x$)ijmmmvtz. ^coim^<mmLtimmx^m 

[0226] (Mat ri gel (f«) 3- 4 
: ) mmm^m^ittlM atrigel 
fffll) ifciiilJROMat r i g e 1 (S&UggO ( B 
ecton — Dickinson, Bedford M 
A) 4'CCIUBLfc. Mat r i ge 1 (^ffi 
gi) ^KO DMEM+tl : 1 0—1 : 500 

ammzii. 1 : 3o>«c^RLfc. o. 75-1. 

0mL<0i£&£. #9. 6cm^xM:»t, *L 

[0227] (thESlS«*|: ) ^MOhESnn 
l^TcOJ: ? \Z7 4 -y-MmiCDh E Si^Jfe 
frt>MMkLti. *&&m** l|200U/mLcOIVl3 
9 Hf4>T« 3 7*CT5W y^a<~M/v:, 

e^. / h ^ y ^"Sr^ffl L X *&V ^_b(f S i fc: J; o 
afcli*>*JRoT«Kfci&ft (CM) 4»T'/jN$/i:^^x^ 
-tc^^ ^u^:<to XWM Uj^o i^UT'. -ix^ 
cOiWlfi*. BKtfifffit^Matr i ge 1 (©lim©) 
tC. #9. 6cm 2 »)x;H:^LT153a--t'iS 
L*: ( 1 3n--^ 10,00 0«&<0%£\ ri/- 
f^/M^15, 000fflcm-2) 4 
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[0228]Matrigel (©S&£gO _h<Oj«f& 
<DSB. hESM&ti. /JvSSrrm^- (^100- 
2, 0 0 0«) tLX&t-ti. *LX^v~-mz. 

^itLx^^ti im$& l r ^ * jm. * mm** 
fr&Lti. h e s wmfi<mm-i-& izmx , 3n-- 

U ftT7 ^-^-iMW^rtmSil&hESJttlliafc 

[0229] JM<0 6 0^. tMHMil3BT=r>'7A<a:>' 
hfc:3ro*: 0 KO DMEMtfT\ lmLCO 

#)2 0 0U/mL<?5 I Vf3 ^y^— h t fc, 

Lfc. ioa^yt- &mffi&m\L. V*^htz*)2 

mL^hESt^^^IDL. >cLThES,«a£. 



Sr. 15mL3-^fa-yC^l, 6 m LO^fi^ 

TfcU <rLt\ io-2ooo«(7)/j^^7x^ 

T\ Z<7)fflMZ. _hte^0J:3^. CM^ Mat r i 

tz. MM*. 1 : 3&tzl*l : 6C0&X. &£*90, 
000—1 7 0, 0 0 0«cm-2t«l, 

T 1 3HBfcS««MB«HWU *LT«*ftU LX 

mwmmfrh 1 9 b mznm.no , 

[0230] &W<OflMf£ 1 9 B Btc. «&£iRlfeU 

* Lxmmmffi^-*-izi$mw*mm2titztiiibzm 

x-mtiz^xmsL*:. z.<Dm&frt><nt£mmT 
con^xhh : 

[023 1] 
[^11 



^3^.^ .... 



SSEA-4 
Tra-1-60 ■ 
Tra-1-81 
SSEA-1 



92% 
83% 
12% 



y 4 -y-mM<vi&mTX'mFfZti& h e s«^o 

WC. Tra-1-60. £ 

fc(iTral-81^f|, 4 ^L^<?) 3^<OV-# 

7 < -y-wM±xmft2tiz>*Mk<?)t h e s 

WitM^(Thomson^), 1998). 
£ £ . SSEA-1 COlffitZp^mtoftPGE L . <r 

©v^^p-e^^) mmnx'*>&. ssea- 

4. Tra-1-60. *3 J: t^T r a - 1 - 8 1 

[0232] 7 * ~y-MmmmtETxmm-t& h e 

SmMiZblZ^ (G-A>f^^ (ban d i 

ng) tCiotfPfffi^ix-g.) „ OCT-4c7)^ (PC 

(*«I5X 1 0 6 tttWSC I D/^-ya7T) 

(jsaaow 7 »j—ir- t*ji^r. io%dmso 

feil/20-30% SRSr*KUfe«W«&«f>) K<fc 

[0233] h e smm&mmm* . «m§!j<dI8«& 1 4 



fc. mEFiMi't', Ma t r i ge 1 (t^M) 
±Tl6»3;K*bbES«BIfiK±. ^3 1-3 38$^ 

jpn*rsi**L. mEF7 < -y-mmixmm-t&hE 
smmz^xnw&mitzmMTh. 7 4-y-mm 

[0234] (Mfe#J2 : Mat r i ge 1 (S$$jfc 
ffi) ^ctt^^^^vti. hES«&^7^-r~*ffl)fc£ 
^^^V^^^^p-r^ ) h E S*fflJi&c7)it#i(i. ^ftv 
^XKIftlft^lfflfla ( m E F ) £OJfl LTM^^ilfi 
*T\ HSr^MJ v?X&ft<7>m&tLX4ib&. 

[0 23 5] hEStZWmte. mmz. 4ng/mlC0 

mmx.ii bmmm&msimmmm=? ( h b fgf ; g 

i bco) &WtV*lESmi& (8 0%y y^T^hD 
MEM ( G i b c o BRL, Rockvi 1 le, M 
D) „ 2 0%y v77^bmnUWm (Gibco B 
RL, Rockvi 1 le, MD). 1% Ifc&MT S 
7Wk (Gibco BRL, Rockvi lie, M 
D) . ImM L-^U^ ^ > (Gibco), 0. 1 
mM /3-^7bX^/-;KSigma, St. 

Louis, mo ) ) tpxm$ztL& 7 ^ —y—mmt% 

msfrhlBLmLfi:. ^^15:. mi 0 0 U/mLtf) I V 
m^^y^t— fcf*. 3 7°CT'^5— 1 O^tO-fV^ 
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$m&T*eP i p etman"5:M^Ti^^D-- 

[0236] &3XLfchES*fflJJ&£, mEFUM 
^Matrigel (^ffigl) ^te-tf^^CrlS 
m®c7)SB. Matrigel (SUffi®) 

C0237] msco^ i jaratt(cu^4tiU3 

mittltLKXoX'&^tz. 3o^hES0«&^ H 
1. H7*3j:tXH9^. mEFSWfctgfl&'t'. Mat r i 

ge i (mmm) tz&^xtg&vti. mma*. i o 

[0238]Matrigel <0±&J&ft 

a^i-^'J^T'i&S. ^n.^^^hES*BMt^ 

yiVlli^^n^fy (^TS i gmaj&* 
£>) PBS^, -e*xefl2 0jL£g/m U 1 O^g 

[0 2 39] 55—^. 7* 

I VSiKJWLfchE SWi, **Mfch E S 

7-yylVi±^»li:, Matrigel (£» 

— -fc^A/CM***-**:. Matrigel (^HiSI 
go 4 *rli^ ^^yJifiOW^^y?^^ b iz& L£ 

U ^UT^W^f^^fL^., 4 00 (60M) 
fiMatrigel <^&i3fgl) *5J:^^$— V_h^ 

^^V^Jttin^-^'v I vSLb-CKtJ^Lfcfflliaa. 
mO#ES^£^FlT&:3o~-aU 
3ybP-^Lt, #M^+rMatr i ge 1 

[ o 2 4 o ] m i (4. 7 4 ~-y-%L<7)t%mmz&v& 



<mEF/RM) ^7-r-r-*flRJbT\ mEF 
Wb^ifi^cOMat r i ge 1 (S&iS®) , 

>\ ?4:ro*^^ a^iin^-yvi vsLb/cts 

l^lB^^n&S^cOS^SII^ifi^OMat 
rigel ±.Xm&ZtlKH9ftCDhES 

[0241] 7$-y&. &mmmzt>iir&i£xcDmm 

^UZ^tftc (0fl;ltf. «2|81, a 3/3 

trigel (ftfiffiS) _LT*&«L/0**hESj&«9 

mX~tmi L/C, ah « 2 . « 3 . a6, 0 1 *> 

^Matrigel (^fffi^) ^^i7 5^± 
Tl&flf Lfc*Mfifc:*J LTFACS ftmz £K)tmLtz. 

Vf/ 'J V^^E^r *y t* (Chemicon Inter 
national, Inc. , Temecula, C 

£iU •eLTOTT'ld^c7)J:d^FACS^ £ |:07>Wt 

[ 0 2 4 2 ] m 1 Wt^CU, iJWftfSife (mEF/ 
KM) tpcoy < -y-±. ^iMatrigel 
Hffi^) _L, i/tttmEFJBMfctfiWB (CM) 

y±r»L^H i h e s*u«c*jVYtraeufc-f >- 

[0243]Matrigel (S^ffiS) /SWk** 

fcJNBJfi* . J: 3 Ufe : jWJfi* , 1 0 % 

DMSOfci^^l, 1 0%SR (It30%) 5r«E 
UWHhES«ift (»Kk«*fi-C«riO *T'^UJt„ 
«ffi*Mfc*Wfl*«OM a t r i g e 1 (^#|b^) _L^L 

[0244] mE F®H'fb^ift4 , C0M a t r i g e 1 (^ 
JiTlt^L^bbESfHBati. mEF7^-y 
-Mf&±X'mte Ltz h E S«Oig5IMi: mULX . 
^3 1 — 3 3B#^^D^ (doubling t i 
me) $r^L?t. 7 < -^-^L^^6 4 Bt^OH 

[0245] (^Sfe0lJ3 : 7>f-r-^L<7)^tZi3tt 
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SSEA-4, Tra-1-60. Tra-1-81. 
OCT-4:BJ;t/hTERT£3fcg§T&. V 4 -r^-Sr 

mmpcRmm. &wfv*7—emmzm't&T>y 

[O246]02li, FACSMCJ:&7^-« 

fflW(mEF/RM) tp<V7<-y-±.. m E F 
IW4»^M a t r i g e 1 (mmm .55- 
V. 7 rn^^f VtJj;(/37-yy I Vi±T« 
^^7tHl*ffl^*5tt€»SSEA-4c0^o T-f V* 

l>?X±T^§tL^Hli$ffl)&tC:mt&SSEA-l. S 
SEA-4. Tra-l-60i3j:l>'Tra-l-81 

itmi&^COMat r i ge 1 (SUffigl) ±^£tLfc 
H9»Cfc{tl)SSEA-K SSEA-4. Tra 
- l-60iiWra-l -8 1 cWi^fcSfiS. 
[0 24 73 fflfcSHfrffc-b/I^V— ^ (FACS) 
fcI«fc£#lfaO*:tf>fc:. hES«PBS^0. 5mM 
EDTAtf^l, fLTPBS^O. 1% BS 
A£^^6 5 0,uL#Stf£*. *$5X 1 o 5 $afla^n 

4ft»aa+fc:*3RLfc— iJcfiL* ( i gor-f y^>rr 
3VhD-;K0. 5/zgXi^) . igMT^fy^ 

> h n— (1:10), SSEA-1 (1:1 
0) . SSEA-4 (1 : 20) . Tra-1-60 

(1:40) tSXX/Tr a - 1-81(1:80) £^ 
tf) tFTM-CT^O^I^^^-hL^o ^f^T" 
lJ»Lfc». «Ufi». PE^^Ml^7 7bSt^ 
2*K§£&SlW- (Becton Dickinson, Sa 
n Jose, CA) bbl>(,Z^ 4°CT'3 0#f^-f 
A^-btJt, Sfflfl&£^L. fUFACSCa 1 i 
bur IB 7n-t^ M^-(Becton Die 
kinson,San Jose.CA) T'C e 1 1 Q 
ue s t«y7h^x7^^TMtfc. 

[0248] 7^ — ^ — _hG0h E SW(«LT . M 
at r i ge 1 (&&j$@) . ^5—^. 7^n^ 
*>&tt$Zl7-y^lvm±.CDfflMte. SSEA- 
4. Tra-l-60i3j;lXTra-l-81$r^t 
fc. -eft^ii, SSEA-1 (*MhES»J:0 

[ 0 2 4 9 3 03 fi. *fi»k^fc: J; O^ffi^n^^-^ 

/ 7 ^ T h D M E MtfC^ ( s s 

EA-4 ( 1 : 20) . Tra-1-60 (1 : 40) 
i3j;t/Tra-l-8 1 (1 : 80) ££"tf) bbhlz 
3 7*C-C3 0#fgK ^^-Mt. »vc. 10%$ 



L^f^s MJ&£. PBS*c^5%^fMtfc fcUcRT 
-C3 0#W ^a^hL. FITC^* 
m^7^(l:125) (Sigma) hi: 

u dap i-c»feu fU77yhu^, *ejfe££ 
-) <o^fcovvctt«ufc. ^ixti. m***:/ 

A'-X7^f m-ilftL. 4%y\°^^;u-Ar^7 3r bh"C 
1 5#fmi§l5gU <fcVV£\ PBSTifafhr&ClttC^D 

(Vector Laboratories, In 
c. , Burl ingame. CA) bbi>lZj&ft:LX 

h-T 6 Krtw loo % 3c ? y -j\s*x* 2—5 »j y^ L 

/to 

[025 0 3 *S*ti. SSEA-4. Tra-1-6 
0. Tra- 1-81. *3 XT/TJU*} V *X:7 r ^— if 
f-^COmMlfZ^^X&btl&XdlZ^ Mat 
rigel (^ii^) ^7t(i^5— V_hC0hESno 

[02 5 1 3 I34ii. i£fe?iSPCR«l;J:^Eii 

l«fflfia<7)OCT-4i5j:tXhTERT^$^. 
WilSf»MSttMltO^Tli, Quant 
u mRN A™ Alternate 18S Inte 
rnal Standard V'y 4 ( A m b i o 
n, Austin TX, USA) Wmm^<om^ 

tf)&7gfl6H£;&5£U ifcWC, alternate 1 
8S77^7- : r?>^TM-e— (compet i me 

r) com®*m&mtmtitmmz~<tx . mmz^^m. 

Pl iTaqi" (Roche) Zmvt&mlZ. Z\cr>m 
S^, IBil^^i^t, TaqSt art^St 
fr(ProMega) bbi> iZ^ibj y^r b L 

&lt^14PCRSJC5^$r5%^^tt^rur^'J^r 

U — V (Mo 1 ecu 1 arDynami c s) 1 B2f 
Mt^, ^'j-y?:Molecular Dyna 
m i c s Storm 8 6 OT'X^-v > l s LX'< 
>h'5$Jg£ ImageQuant 1 »y7h7i7» 
■C^MUc. hTERTt^liOCT-4A'y 
HtCffl^ji^n^^fvS14c7)^i: LT^tU 1 8 SJ* 

v }<izm*&ztifzmm&mztti,xmmKLfz. 

[0252] ^f^co^—^— tcov^T^^^^-e— i5J: 
t/tt^mi. OT^fc^0*C^>S. OCT-4 : -feV 
X (@i^J#-^3) 5* CTTGCTGC AG AAGT 
GGGTGG AGGAA-3' ; TyftV^ (E^J 



(66) J03-1U588 ( P 2 0 0 3 -?H6 



*#4 ) 5* -CTGCAGTGTG GGTTTCG 
GGC A-3* ;alternate 1 8 : r? 

: 4 ; 1 9*T4 7)V (94°C30^: 60*0 
3 0^' ; 7 2"C30^) . hTERT : -fe>-X 
-^■5) 5' — CGGAAGAGTG TCTGGAGC 
AA-3' ; ryf-feyX (SB^J#-^6 ) 5" — GGA 
TGAAGCGGAGTCTGGA — 3 ' ; alter 
na t e 18: 3y^f^-l : 1 2 ; 34t^ ? 
;U (9 4°C3 0#; 6 0X13 0^; 7 2<C3 0^> . 
[0 2 5 3] $£¥H^OCT-4te. jfiS. 5fr*MfchE 

jLt—hztiz. zcozmtz&^x. mitrntib (cm) 

cfiOMatrigel (^ISiSH) ^—^JiT 
2 1 0IS«tfiF$^7tJHafla«s OCT-4$r»IL^<7)tc: 
*tt . ^S1HfcjSS*St& ( RM ) 4><OM a t r i g e 1 
(SIMS) 4»*C<W$tL3t*fflflati^L^o^,rfc 

t)ll7>f-r-, Matrigel (t^M) ^ 

[02 54] hTERT^J:(>'OCT-4^li, Ma 

t r i ge i (hm) &£xsmi¥;mMzm<mmk 

(RA) ^^ii^WWi/H (DMSO) (<t 

hTE RT<0«3H«a»ec«^Lfc. 
[02 55] I35(i. TRAPT-yb^f IZXOmfeZtl 
SfO^ 5 — -b*vS14$r^~^ ( K i m£>. Science 

266:20 1 1, 1 9 9 7 ; We i n r i c h 
Nature Genetics 17:498, 19 
9 7). mt&fteXtfmE FlW4»^Ma t r i 
ge 1 (gUffigO . 7^n*Wifc 
tia^-yv I VMJlT'4 0 H^C^ffi^T-o^^— 

[0 2 56 3 (HttM4 : >f yehn*jJ:tjf>f 

^)^t>nM^,Matrigel (SIM 

VCWfcffllt 2 6 Bf^*f8# LtHl h E SjfcBjf&K^ 
^XmmLtz. hESffl$: s |j200U/mla5t' 
-r— -tf I V4>T3 7°CT'l 0#fSH » 
tlZX^X'l^MzMffiL. f LtDMEM, 20% F 
BS(Hyclone), 1 mM ?}V9 5 V. 0 . 1 
mM &X)Vft-ry^? J— ;K *>J;tX0. ImM «T 

^r^n(Gibco) **tf*&«s+"c«j5*s«u 
mm <eb) s^lt4h^, <g 



[02573 06a. z\tibnmMcr>%m&mt'¥ftm 

[0 2 583 hES»&£. S C I D V^X^c0jft|*J|*| 

srsaixu PBswznmmL. ^uscid/^- 
is^vxizffimft&mLti (5xi o 

Lfc. 7 * -r-«r LO««ftfc:**-r«. h E s WJ&ti 
K*££fifcU <Ift£OTfcU *LT7 8~~8 4Bf&£ 

[02593 127 1±. mEF3M-^-ffllfi'C*iJ&Ufc 
H7« (A) ^7^ti:7>f-r-^rUg^ (B) (2* 

fc iWWSIWMi. ^ 4 Ltz h E s« 

* Lc7)h E S*g^fc*#^&^«fc:;fev vc 

[02603 (mmms :hEsmm<o\M&iMt)mk 

zzx\ mizcD&ftTX'mibmmzw.my'i'- 

[02613 mmMmmwzwz, rxyyfr&x 
txt h<DK stt&>#mmm*3 5^t-^ i v+-cs 

ft£o«£ft?i§iU fuo. imM »r^rsy 

®L ImM * >\ 0. ImM 

^-;^*KLfcF b s-^^jfi (20% mmit 

Ul^^FBS (Hyc 1 one) ) 

BSteltT-U- Mzru- h Lfc, EBC, -Bi3£Ml 

V><O^<0*§^fc:l3 N IS^eS (rocker) SrfflV^ 

tztblzmffi.±lzy'U- h Ltz. 

[02623 m.mMkm%(vfzMz, T^y^^xx/ 

X\ *HJfe£ifr5 0~l 0 0mMcomzft<Z\k (tri 
turat i on) (CkOWItL. -eLTtf'J 
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W1M&i*m&* £*:ii##TC07-l 0 0 

>\ texxsrvrmmm? (gfap) izn 
awe* o . s*«B«Bt=wawc** # *■ y > i 

[02 6 3] 6^r^ESj*ll &m9M*:<ii£& 
o Lfc^^cO'N*-- fev^r-^i. 6 0—8 0 

GABAt3j;r>')9-^-^ — yj ^fcTOWt 

it** U rfgJlfcttBJja (oligodendrocyt 
e ) ^filGF AP^SSJ514i3J:^Ga 1 

m±xzmm~&mjiz^&. 

[0 2 64] -" a -obn7 4 VitMS-T^r 5 y — tf) 

fc«C«fc04MkS-frfe. «W»Sr. DMEM/F 1 2 + N2 
+ 10%FBS4«^-H^Ail^. S£B. Jlliit£*&ift*>£ 
RkfeU *LXW*ZtlZl Ong/m 1 hhbFG 
Fi3j;tXli5iS^i:g^^ 0 2 4 ^fiai». bFGF£ 

0 n g/m L<0ffi»*#il£^®^ ( B D N F ) CO« 

(lng/ml) 4>Tt»Lfc*&«tJti. 3>bo-^ 
[0265] <|jiElBAtfWt£m:. EB^jl^ 
»<—*U Kfcr^L*:. f&H&^ffiK&^L/cE B 
«W*ciD»r&ittlII&£. ^L8S@^^com^com 
^TI^JPL^o ^<0^^tC*3V^T. EB07 5% 

tit>cot%mmz&^x . wfa-r&m&co 1 o o%&>bm 

hn^-yi (cTn I ) t#&Za&&X'$>&&. 



[0266] MtL*:EBcr>t%mto£. cTnn;r*tr 

hEs«^^rii^ai$ii^^. *4HkEs«Ma-c 

[026 7] fl&<05»fc*sv^t. EB£8-1 6 Bf^tS 
££U flt^^l 0HFa^14^§l^i: LT*8£rL 
*: 0 RN A L/C t h E S»^lii I, ^LT 

$>&a iryf h'jryy, afp, fc^t^r^^^ 
S^&itfAFP^ 5f^l3»8j£;fevvcfcffil,fc ; 

cofEEti. 1 6 H goffii^i: 0 *> 8 B Bcomm&m 

[0268] ( mmm e ■. &mmm&£TSMmmz 

VX*. *MH9t§ttl^mRNAi:, E 
B&M<VmRN AtZttfrtZ^tttZX Offofc. EB 
^ii5S^tfi^-C8B^*t^-r^*>. 4fc«*|}»*Slft+'C 
<fctvc\ 0. W^y-fVgrT'4 
HrBBWLfc. EB£2BflL 4 H«4fc«8 Bf^tC^ 
IRt. fLti#^^iriRNA^*M^»^m 

RNA^iii^Jt^L^. .rco^-^i. Jt«WJ^5r«M& 
co^-^«i. ^ (t >e, ^ ^mmm^n^^myr 

0, 00 0 cDNAtC&VvCteJfiSi'L&TW SrjStR 

[0269] |£RNA£. Qiagen RNAeas 
y t« ^ ~y-u v y°* v h $:fflV ^XWmmcom^lZfe^ 

UtLfc. 2 6 0 n m-C'0^h^©iRS:S!l^'r S - tcj; 
ORNA^SlUv:. ?Ky A + mRNA$-. Qiage 
n O 1 i go t e x™ 5 =-TU y^'^fflV ^T^t^# 
^^ot^RNAiW^iiL^:. ©^W^ 

«GlEt^ ft -fVr/URNA^:. Cy34^tiCy5^ 
c DNA7a-7^t|,^(;^j^ ( I nc 
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yte Pharmaceuticals, Palo 
Alto, CA) 3I£*££U 
N I GEM 1 . 0TMCA>f7'J/>fX$^, 

[02703 m>< yy^xutrw cotmmz. m 

7*t&!tL* . Cy3ft *^co^TT':£4MfcE S « 
*^cO^>-7VW^fflV^TtfVV *-LT4HfcL*:ES« 

^ffc ( C y3tiXX/C y 5+* Jt®TT & £ i: 
OfflJESfl*) l£H#4*S:<i:*>2. 5fg 

[0271] hE Sjffliao^-ftli. ^<<0jtfc^ 
^3ifiE£*f3$:^EST£^t*) coffltith XVWmtz 

^-ycMit^flW-^^ti^ (4d-/4 

[0272] ^jS^Mk^lSIfc^^iliiafiK^tt, 

H 1 ? 1 <0U.«r. FGF9) . ^WfV'Jyfi' 

(#J*.te\ ^Xf^^fy, AGF-BP 
5. Cyr6L l&^l&BtfaJBB^ ) „ 
WRsel D*tffi«i«f o — 

[02733 «T^^^l^tci3^T^ffl LfcT W li. 
hTE RT^JC5-r^, c D N ACD&m&^X*^&^ ; 
L^Ls TRF 1 M^^mRN A^Mf ^ 

— ( hTERT ) &£TfM<7)l>>*cjLU— 9— (TRF 
1 ) cOfl£fr<02&3IJi. ES«oMcO^:^l^. 
[02743 fiflil*Jja3i:fc it/tn^ffFHi^'fbt^-r 

<g-&^W^«l*3«fct/2 (CRABP I, I I ) CO 



[027 5 3 I L-61/-fe77- gp 1 3 0c03&3!ii. 

hES*SM*fc*iVvt{K<* -eLT^^oz^^n 

& 0 £*lfctf>«*fcL h E Stg&SBJfcfcttS L I FJ&g 
1*^^DtCfigr *4H & H£ft££tt MThomson 
1999;Reubinof 2000),f 

p 1 3 o«oi»wfc:»fir&«tfj£5*'*\ li f 

[02763 tefiO^fcRSWSSWS^i: LTti. 

(Owada£>. 1999; Sato^,, 1 999), 
■T CO J: odz LT. E S*fflJ»4Htfcfev>r ffl(ttcofiKW3&«* 
*r£*lf#&,> DNAifc!r^>V\*?W (Mitf. 

y^Xb 5?>^7n&±Xfme i s 1 ) <7)f^Ji. # 

[0277] (2SMW7 : *nftm E F ? ^ -y-/g_LT 
l«^$ix^hES«051^eSt^) £*>Mft0Jtt. 8X 
IZtmLKXolZ. MitmEF±'VmMZlttzhESm 

2ooa-7h/mD zm^x? 4-y-mfrt>&-? 
u lSmicom^^&xmmv^Lx^^^-y^x 
Tsmitm ef7^ - y-mmx^#> ^ -t- l/c 6 

^iA^W— 3ml/^x;K'7-l/-hUv:, 
[0 2 78] <K^X\ S7U-hUfc«lM^h5 

V^fc UTIiOT^tf ^fL-g, : Mamma 1 i 
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[02793 ttfflUfc*fefr"rt\ Lipofectam 
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ine 2000™ (GibcoLi f e techn 
ologies cat#11668019, #frf$Jl 
40 tjitXFuGENE" (Fugent L. L. 

c . <omm& ; mmn zxf^mtvtmz&r^v k 

(proprietary blend) T*£> 0 . Ro 
che Diagnostic Corporatio 
n cat#l 8 1 444 3fr$>mXLtl) <0Wt" 

t^^r L*:h E S«Ufii:«tt$^*^. 

[0280] Lipofectamine 2 0 0 0™ 

^:77XU'DNA ( 3—5>Lt gc7)p EGFP-C 
KClonTech cat. #6084-1) £?fc 
•CI 0 Ojw 1 <ofi»M(;:*ttLfc, f«^v^ 
"C. 5 — 30/i 1 i p o f ec t am i ne 20 
00™(Gibco, c a t # 1 1 6 6 8-0 1 9 ) £ 
Opt iMEM™ (Gibco, cat#ll~58- 
021)tl00^ 1 cOM^Si^X^mLrz. 
"C\ D N A$ft&$: Lipofectamine 200 

o™mmz*p->< otmut, ^Lxm^nzm^L 

<r<7)*g^£s S00m lOOpt i ME M™ Sr^f 
fct&mz, ^a*C2 0 — 3 0#f^f V^r^- b L 
/Co «3m 1 CO^*S#>-t*3V^:Op t i MEM™ 
-Cift^U fU^xWcO (9. 6 cm*) . 0. 
5-lml£7)DNA/SlfI^^ 3 7'Ct'4^ 

m i cD%mnmzm~t h^x^^ m&rm l . ^l-ct 

A : mim&'to* .3.5ml C0§^^S:^^& £ 9 
03. +^mEF®H-fL^ife^^0^ai;MC^DL. 

xmmz^coM^^x-m-J h Lti. 

[0281] FuGENE TB 5:fflU|.b7yX7x^y 
3^. mT^ilOtd^To^. F u GEN 

E™ 6 (Roche Diagnostics Co 

r P . ) wr . mmm-%wm^mznmzti& x o 

(IF u G E N E™MOD N A Jt^ 3 : 2 t L 

10^g(0DNAT'b7yX7i^M^ Opt 
i M E M™ tejflLW^S: b 7 VX7x ^ 3 VkrfflU 
fc. ^^rahn^jt'Ji, FuGENE rN -DNA 

mstecommimmm. 2. 5mL«^hEs 

^iXT^uba^ ( ^3 : 2Lj ) T'li. h7^7 
x?hLfc^x;Mcti. mW=5rhE Strife tr^L^r 
**o7t. h7yX7x^y3^24W, GFP- 

[02823 l>7yX7x^y 3 y04 8Wt:, h 



ESIM, ^f^il^mEF?^- y-mX~±tZ 
cDXodZzi—f-s! >-7L*z6*yx.JU7'U—h(,ZffimL 

hES#BH&£. FuGENE™ 6 (Roche) 
^^TtiLi pof ec tami ne 2 00 0™ (Gi 

b c o ) zmmm<ow*mizfe^xm)<^x h?>*y 
*?hLtz. h7yx7x^i/ 3 y^24Wt mm 

WotGFPMlO^t^tfU. ISli^^^ 
*C«i. 30<?Xfr*£ <£*2?WrL ipofectamin 
e 200 0 I "7'nh3/k M^FuGENE 1 ^ 

iytltS^FuGENETwrob^/P) £Jt$fcL 
T^o ZCO^^ii^ Lipofectamine 200 
0™tiffiV^7>^G F PZmmMZ— HLT^Lt/c 
^^FuGENE"7Pha;Wl 0:9^^3* 

7t3$?j&£3nr& g f pmmm**kkfzc\ t zmtL 

[02833 4 )V*^7 f—Zm^h-T&'&cO 

BrnmAZtxrcom*) izft^ti. <7^-ac15cmv 

5-GFP («StiiAd5GFPt^) (1 C 

— Kpgi^£-£tfo Z\<r>^9— Quantum B 
iotechnologies. ^/^D^ffADVO 
0 3 0*^$tAL?t:, ^^A^7 2B#^h1j^. hES 
^^ViUtAnEF:? 4-^— ^TJile^iS 

0 ^n— r- ^ V^L*: 2 4'7x^rv- MdfSHLrt:* 
M^AHUtC. 3^x/K7)hES»a£. 0. 05%h 
'jryy/5mM EDTA (Sigma) £37' T* 
fflWCIWIS^. 50 0^L^^mEFti^ 
k:W?&?§U %\^XmmW®. (75, 00 OfH^mE 
F7-f-r-«. 3-^x/I^^L3l^*:) T'fH& 

[0 284 3 A d 5 G F P l:ffl^^«t:o^-C(i, m 
MtZi&Z. hES»a£^t^x;k&>£>©3IL. LX 
lmL(7)hES^iH-9/xL^Ad5 GFPXh-y^ 
X-m^mtti (4 00MOI ) . 2B£imf&. *>>OPX-£ 
%t£*fc£> IV^Jl-fotlK) lmL^hEStgMli 
xfc. ^flAL^^x/W:, lmL^PhEStg 

ite£2 4B^^3J£&*SL^o GFP», 7P- 

mm*. &m&. mnmA<?>2 4&fffimzmi>-m^&. 
( j: of^o^Tii. h e sMMcomtmmizmmirX 
[02853 m&&. y < -y-mizyu— h l. t 

trf/^^^W^- Ad 5GFP (3 0C0MO 

1 ) tti&l'hWJ )V^^9 — GRN3 5 4 (4 0 

<omo i . ^sfe#j9 ) cD^-ytifiHzA smmmzfmL* 
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^hES»&^FACS#ffi£?j^\ Wtl2 4i^ 

^m3fcfcJ:tfSSEA-4;Kio^:r^£^r. T 
w<c*/Hi. GFP^^^£ts^y-v3bfc<0W 

m) toit^^Bim&mMM (Robertson, 
Ml) Sr. ^fo^Sr^JgLTh h^n^-^Sfe^gl* 
S(hTERT) 6 ,r fctio T4^frffc L?# 

& 0 ; CDtimSr-mm ( m E F ) Mo LV LTRC 
J: oTigl&^ftS h T E RT r?- Kgftnjfc J;t/S V 4 0 

BitttiBfiK^**^ i/hnW /^xflftSfti pBABE p 

uro hTERTC^^. %HtmEF<DmMfti 
1 OX^isWJtiSm (HyClone), 2mM/ 
^Sy(Gibco/BRL),fcJ;t;90% ^ 
/^-XDMEM (Gibe o/BRL ) £r-£€rfM5a*S 
m^X-mmrth. mEF^ 3B§C1 : 2cr>itX*M-r 

[0 2 87] £^J;3fc4lII#tf-;fcf*. 5xi0 5 mE 
F£ N 10 0mMf^7yam-hn e SH,i 

if^ifeSr. 5mL(^)l/hn^>f;l/7Xh7^ 
(lxl0 6 pfu/mL) t5£Z/4ug/mL#V7 

LX3 7 9 CX^>^^-h^^>. 8B$mk. $^>tC5 

LT MM* 3 7°Ctrt-f jl^- . 
[02883 320. UhD*>>f/!^/;Ky:/P>*aiij 

sraxomu. tLxmm&mm&mtmzmx-z. 4^ 

Elm. mEf£. 0. 5%h'j7'S/y/5 0 0mM E 
DTA (Gi be o/BRL) ^fflV^r^-h^^flX 

2*C7)T1 5 07^Xn^|?^V— h^&o 3£B, 
<t<0i§tfi£, 0. 5^g/mL^-av>f^y^ 

[0 2 89 3 mMZ. liirafcri®. 1 : 4c7)it"C8M 
X 1 5 Ommri/-h^0 2, OOOiMttS 

[02 903 ( V»>X7 >f-^-W^NH 19 0)^ 

£S«oMStt# ( p p s ) $fflfla^^Jt^cowk^«& 

^W^^^«^^®35:t7t:. NH 

g 1 9 o mi. =mmmm&x'*> o . ^ u - ^ >- 

(GFP) £5®5rr&. ^u*^-- fcf^ffl^-C^ 



[0291 ] 2OC0V*>.Xftc£. tfc&to®*:*"^ S^y 

iJtt^N^f /n7^f isyizm-zmmz-o^xcomAm 

fik z F£ z fc'$~& Jackson Laboratory 
(Bar Harbor, Maine)HA¥l^. 
Jackson Labs^t0C57BL/6 J T 
gN (pPGKneobpA) 3Ems7^fcj;^C 
57BL/6J-TgN( P PWL512hyg) IE 

o^>f yyjBtt^M*T**Ki, »rf£l 3. 5B 
T\ 7 4 -^-i^W:7^XE«lttfW (mE 
F) &mm^hX:tto<nWm#l%:y m i=ih3j\, (E. J. R 
obertson, 71 — 112 H. Teratoca 
rcinoma and Embryonic Ste 
m Cel ILines, E. J. Robertson 
i, Oxford: IRL Press, 1987) lZ 

[0292 3 mEF£. 2 0%*> ( H y C 1 

one). 2mM L —y)V9 $y (Gi bco/BR 
L), 80% D ME M ( G i b c o/BRL) Sr^tf 
J«Wteift*riaWL*:. -^«^4^ftorai : 2^ 

^L^2*^0^^^3^. Nn^fV- •✓a ycr>4 

mmmzmm*t%M*&tkLti„ o. 5%h'jr^/ 

500mM EDTA (Gibe o/BRL ) SrW'f"^ 
»&£:7^xn^EX9ttL. M«4 0 0xg^T5 
«±-jW7>^L, fLT4X10Wm 

l corngx-mmmm* tznmm l ^ . 

[0293] flltt!HWft*. 2o<95 0 0 u LT'J 3- 
MC*?tt. ^LT2O<7)0. 4cfn^7rxi/^h 
a^flx— V^rjL^ y h (B i oRad) £3£Lfc. 
1 ^cO^r y Mdi 5 X4 g<7)^ yhn-^7°7X 5 K 

( P BS2 1 2 ; SV4 0»yAyt-/rnt- 

£A*I& : mifCDhcvlZlZ. 5/xgOpGRN190$- 
A*Ut. PGRN19 0I1 MPSVrn^-^-t;J; 
^T^K$ix^,^^XTT7^7-Hfi£fe^S (mTE 
RT) 3-K^H-SV4 0^8j:£:x^:^-/:rn;e 

»i3<kt/DNAiK «&T«^U fUB 
i oRad^ftWvxx^f^- £3 0 0V, 
9 6 Oju FtCfS^LT. B i oRad gene Pu 
1 s e r$:fflutxu^ hP^-ygVU. 
[02943 WS?>3-T'Jr7-b£. 2 5mL«g 
H&£^tff@^<7)l 5 0 cm(?)ri/- M;rf£L;te. diO^* 

temwz. mmmm+o. 5^g/mLb^-P7^y 
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ii, P B S 2 1 2 $:xi/^ h n^i/^y 3 y L^ru- 
h&J;T/pGRN 1 90$:X1/; hn^l/-y 3 yl^ 

ri/- h^^cOl 0f@C03O— —iScttXpGRN 1 9 0 

*£L*r ( 1 av~-$>tzK) 1 ^x^) . 
[0295 3 liSrat^ 4 8»>x^ri/-h^T'3y7 

( 3oO3>ho-;l/t03n--. litf0pGRN19 
0Jxi/^hn<fl/-y 3 yU^ox-) 24*7 

W^m— corja^— (i. pGRN190^xl/^ho 

1 90fc^i^ 4 d^ttwa*. mmmm+o. 5 jug 

/mL^- 0"?>f i^C&VvCfcff^L*^ TRAPT 
•y-fe-'f (Kim^, Nucleic Acids Re 
s. 25:2595, 1997) t,Z X h fn^ 7— 
ttto^T^Wi, NHl 9 0«W&*«. «l»fn 

[0296] ^ l^mafciV^ ^t:*fc:*Jt« 
JttWa^-^UV^ffiStt-ri^fc:. NH19 0« 
^U-v«3fc^^^« (GFP) comiZtt^ 

HpEGFP- 1 Ek3fcOit5Sl£iX*:GF PSB^JIi. Cl 
onTechA^A^tb^Li v i ng Color 

5fi^GFP3-H^^. »^l/7-^ 

EGFP-l@e^lJii. ^^-pMSCV. neo. C 
1 onTech^^nmKl 0 6 2-1^0- 

-y^Ztitz* NH19 0W:, mftZtitii? 

T'M^Al. f UGFP^yf^7*». FAC 

sv-f^^i^t^siu^ GFPmmwm 

Sr. NHG190^l^ s iii^<OJWlfi*. 

[02 973 (Mfc0«9 :iWttNHG1907^ 
^-$HflS1*±T'^^ix^h E S*BJfe03tte&^{fc) ^ 
ifa#J8k:ffi$£*t*:NHGl 9 0ilM, D MEM <G 

i be o) + 2 0%'7i'JftfrlfiLnt (HyClone)fc 

1 : 1 OWHt*:., t/3V7^Xyh^», h 
yr^VSWV^TiWdl^*. 10mU§ta^MLs 
fUTorrex 150D Xtft^jt^W— * — 5: 
ffiwc 35007 Kc0^®i^fiT'ff^tL^ o BH5tUfc*ffl 
fiaSr. 400Xgtt5^^7Ml:L, fUNH 



G 1 9 0i&iftifcligWW*h E Stm^TtitHZ 1 

[0 2 98] hES«s Ma t r i ge 1 <9ftffi 
S)fcJ;^NHG1907^- r-«aT'^#> 3-^4 

^^l^6»7 x;i/ri/- hiznmy^- h-r & z\t<,zx 

ML*. HwM^T'nhJM^^TOpt i M E M™ 
ilHit&fl!l+tFuGENE« 6 (Roche) 

1 0jugDNAth7yX7x^h 
DNA(i. neo^»nPGK7 a P^ 
—£-&tf:7 Q 7XS KT'&o*:. 4B$f^f|L 3 m LcON H 
Gl 90®lHfct£ife£. ^h7>X7x^ hLfc^x/Pfc: 

mnLtz. mmz. ^H3mL«^^MMU 
r^ 0 h7^7x^y 3 >'m8TOi mmtz^ 20 

Ojug/m LW8&fln£;fX3te>*x*T'-f ( S i gm 
a) mNHGl 9 OSHfcteiftfcOTU ^£^£0 
ft. *5B3c&L*: 0 SSift03Bf&. 3 Mr* BBS* I,*: N 

hgi 9 0? <—y—Mm& mm (hEs», 
i. 2 5xio 5 «i&/')x;Ho 24mmk.mm 

2 0 0 ju g/m L y'x^f -f y y ^ tttS NH G 
[029 9]i^(7)3o^|[il, -eLr^JcO0c7) 

^h«r?-?Ut. *£*&£Bf^U lt3 7 7"*t- 
-b* (^200U/mL) tSitt, i^rf)3n-- 

p20t'^«xhtfO^»y7^fflV^T*&VK fU2m 
L NHG1 9 0flKfc^f*fe (5^x*f-f S"V=5rU 

an--iz&Z>J:?l t z5®miftL. ^ LT3-ir.x-7V) 
F*»B5£. ^'7^V*3j;tXH^tL^NHGl 9 0« 
(1. 8 7 5X 1 0 5 ai/^x;l/) >f y/i 

til 2'>x/Pri/-K0'>x/W:8;Lfc. Ami::. 24 
HffiH&fc: 2 m LOM^Wbi£tt£ttte Lfc . mS^O 2 
BflL »t^. 2 0 0/xg/mLy'x^f^ym 

x/1^5 0 — 7 5%3>-^;UJC^hfc^roJ^^. ifffljfe 

37^t- te'SrJBVvciHJSiU 6mLl^«fi^ 
U fUlO-120^U, 3mL^»l^ 
•b7fyfc«t^TOUNHGl 9 0*Sj& (3. 7 
5X1 O^lfe/^^) t3- ~T >f >^bfc 6*7*^ 
ri/- 20^0^7 x^<7)#^^^|DL^ ; 2 
4l^lBI<Ol^jSr3mL«OBMk*S«6*Sffittt&Lfc. ifcV^ 

[0 3 0 03 l/hn«>-f/I,X^ffll^^^MA 
5:. klTcDMKXtZiJ^fc. GRN 3 5 4 t^^tvtzU 
ho^^^X^^-?:, Geron Corp. C 
ClonTech (^^n/t^K 1 0 6 2- 1 ) 



(H2) )03-l 11588 (P2003 -$3S^ 



frt>fflA t ti P M S C V n e o ^ * — £ ffl V vcfp|§g L 
fc. eGFP3-f^V/M?:, MSCV LTRcO 
Tofttz^AL^:. LTRtiGFPcO^SrSMU *L 

oTgB£&£ft&neor^{K^£-£tf. 

( 2 4'? > xAo^— MZO^T lmLCONHGl 9 0*S 
^7. 5x 1 0* ; e^^fl-y'l— MCOWC 3m 
LOmttfe^T'3. 7 5X 1 0 6 ) ^/l/i. 
hEStfcH7£. 2 4^x;UC^L^r^-hC h 

hES»^3ocO»7i;H:, 0. 05%h'J/y 
V/5mMEDTA (Sigma) £ 3 7'C-CflH^TiU 

500/iL NHGIQOM+CSSjS^ 
it. ZLXimLtz. l/hn^;|,XMpGRN3 

54^h>yn, i&mommttzx.ix'mm vtz . mm 

tStftSr'/'x/W^i&^IU * LT 4 0 0 v L<Oh E St£ 
fft4- 8 Leo lx hn»7^;^ ( 1 O^MO I ) isXX/A 
uLcr>&mg/mLtfO'? r \/>mm (Sigma)ti 
2B#r§lf&. l*7*x^£>fc»7 8 0 0juL<OhE 
s^Jfi^^inL^, ^^A^tu^x/wc. 2 41$ 

1 m LcO^T^h E S*£ifc£P|Jg{*i& Ufc. 
[030 1] fl*«*A*>4B», 200/ig/ 
mLyx^f-fyy^t-S lmL^hE S^tfiTIS 
£8U.fc. ^'x^tm ^va«co3H». 3 9 

3-7^4 ^^L^6^x;^*lx-hc01 i>x7U£p?JK» 

r^Sr^TS«^$fL^% FACSMI1 5 0 — 6 5 

[03 02] #^T*J&Sr. LT. K«M4c 

£^f££-t*\ 4BI3KMfc£-t*\ ^^'2 0% FBStg 

^l/^OGFPJMl^:. <r<o<rfcii. 4MfcLfe 

«US£!fc:*>W& MESV-LT R«0$Mfc*Stt*fc fc L 

[0 3 0 3] (WJlO:7^-y-7'J-t« 
fettShESifflfiacOh^yX^x^^g V) Wfctgifc^ 

x? ^ v_t/c:7 ^ -r- 7 y -tgf^^TtmL?t h 

ES^fflfiaSr. CMVrnt—^-tJ:oTlt$iil>/ 
'J-VW^^fl (GFP) 



[0304] mEFmwm*. mzm&nm 0 <=hh 

Ltz. mEFlzmML. *LXtf)5. 7xi0«c 
4 ng/mLt^SJ; 0 t^DL^h b F G F £-£tf h 

cotMzmBWMLtz. hEsm^m^ommmaz. 

mEFJfflMfci&iftfc:, 2 0 Oju g/mLcO^'x^^f 4 i^V 
( S i gma^^nmG50 1 3 ) Sr«^St^, 
[0 30 5] mEF7 4 — m±7Cm$L*zH9 h 

ES«, 3 7*CfcT 1 0#KI«0i|&2 0 0 JfMS/m L 

W*»6JRIfeLfc. *fflJia*rft?SSU *l/Cfflf»hE S«fift 

^^(imEFin^ifi^tc^^L^o <x^x\ m&m 

XmEFm<tt&i&'Pc?>Mfa&Ma t r i ge 1 (S$M 

m) &Miy $-y±.(,zyu-hLtz. i^xcommmz 
^^xcomm^m^. ^xiowcm^t^o 

■ft. 7h'J v?*±&mm:mEFm\$&m*X:. h7 
>-X 7 x 9 is a ^cOBtfd fcl± 2 B c 

mitmmt:. 2 4mmmzmz&z-tz 0 

[0306] h E SfflMmmVaZ . Lipofecta 
mine 2 0 0 0™T*±t£<0<fc 5 IZ h 7^7x 9 Y 
L-J^. GFP^COFACS^$:JiJlT^jiO(3^fo 
£z 0 hES«, PBS^<7)0. 5mM EDTAj 

fflivtJRmu fu*«jix 1 06jwuja/^r'SS« 

L7tr„ PBSi3j:t/2% FBS % 0. 1%T 

^tth'J'7^J:lX2mlVI EDTA^Mtl,ii 
^T^c^tJto SSEA-4Mi^, Deve 1 opm 
ental Studies Hybridomas 
Banks (University of Iowa, 
I o wa City) ri^A#L*:tn;#£ 1 : 1 5#^ 

xm^xmtmmM^T'if^ti. t^v^t-i^v 

ho-;^, Sigma (St. Louis MO, U 

sa) *>^A#t7t. iHfla^, 1 0 o// 1 co^^at- 

*5^T tm tti> (,Z4°CIZX 3 0 4HSH j.^— h 

/^^(t»l^ (Becton Dickinson, San 
Jose, CA) t t tt-4 w CCT3 0^^-f V^jl 

FPfcj;t;SSEA-4M^V^FAC Sc a 1 i 
bur I "70-t'fh^-^-(Becton Die 
kinson,San Jose, CA) tC e 1 1 Q 
ue s t IB y7h7xnfflt^Uc. 
[03 07] mEFmWZM^cOy $ — >±.X?m%Ltz 
H9^hES». 71/- ^r-f V^f*2 4^HSI^3t 
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tt4 8mffaifc:, CMVT-nt-^-ci ^xm$hZti$> 

S^OO^ii. 5^g^7X$ F&J;tfl 2>uL<9L 
ipofectamine 2 0 0 0 T "c7)?l^j$rfflV^ 

3 7'C(ClT4^-f V^jl^-NL^. 3mLC0mE 
FJBKfc*&tft£»&JllU ^th7^7x;y 3 y^2 

C0 3 0 8] ®9ii. £«9gS»<0|«£ii*-r. ;n"*/W 
A : 7$-y±t«mt^H9««, ^*;PB : 
A tZTf; £ tWzcr) b n 1 3 u— $ tlfz G F P ^ 
^^^jffljja. >^*/UC : SSEA-4MB3 (*7>^t 
mm) ^fc(tl) G F P^yf 7'»(7)%^F AC 
tfr. I$;fl<02 4 (>^-li5J;tA'2) £*:124 8 

h7yX7x;y 3 y^24^ (J*—1&£XS3 ) £ 
fc<i4 8B«a (^-2$5«fctf4) ttKiWrUft. »«&v* 
Hife<0«a*«, h > ^ i ^ a 2 4 BSfEIf&t;: . 

sssn*: (y^/wAjocfc^'B) . m$)<r>wmk4 smt® 
<r>3&%tf^ hy>X7^y->B>ik24mmxcoFA 

[0309] K&mMte. mEF7^ -^-JiTl&^L 
timmt . m E F«Htf8flM»-CM a t r i g e 1 (3ft 

mm) i/^s^ytn-f^y/i^v-M-c 

«UStfarC3:<. ZLXJ:*)¥-t>X'$>~>fz* 

±«mtMat r i ge i jb«o«w&fc onrcmicfc 

£>c0*fflfl&£. J#«f&2 0@(C. CMVro^^-HJ: 
^ G F P ^^f|,7-7X 5 hT h 7 

7x^hU,!, i^h7yX7x^y3V^24IIH 

[0310]«, mEF7^-^-±t«^ 
T' (mEF/RM) . 5 5 — >±X'm EFCiot SIKfc 
£*l£:t&ite4n:' (7^y/CM) % ^^(iMatr i 
g e I (9&i8f@ ) ±"C«Mk«*fi*W (Matrige 

l/CM) HfirUfc. 01 0 (A) tzjjk-tXolz, 

^mLtemhK 7 4 -y-z&&%\ t ^m®i<?>*Mtv> 
m&Mi&w. 7 4-y-±coax3--< t z&^xmmzti 



^ FACSMUMatrigel (©&|8jgl) _h 
COI 6%e)mm*5£T/7 $-y±coi 4%CDfflm&SS 

EA-4^ma4»TGFPrK^>f y-cho. — 7 
^ -^-jt«oiiHj!a<^tj^ 5 * yx~$> h z\ t 

[0311] #c7)3U§fct^ 1 ) D N A : BgfCOjt ; 2 ) 

m e Fmmmcom^A mmtfnmn&'^co d n a/aw 

»»-&*oa&DD *f mEF0|^*gf*fi^)#ftTT«0«Ma 
^Olg-g-fls^^flD ; & «£#3 ) Lipofectami 
ne 2 0 00™ tt F u GE NE™<^£Jfl<7)2!j£i£ 

[0312] Lipof ectamine 2 0 0 0™ 

FuGENE"t<Ob7^7x^y3y^ s OT^M 
DfclfTo*:. 7'7X$ h'DNA ( 5—1 0u gOpEG 
FP-Cl, ClonTech^^om6084- 
1 ) £**TS&«?L/r . 100/il cogi^^ai: L?to 
Sfcfirll&Cr&^T. 5-30^L(7)FuGENE"^, 

?&m.Zm&LLfz<. <X^X\ DNA«, FuGENE 

<r^^?S:8 0 0// ICOOp t iMEM^^n 
Iut:l^t3 0^ y^^-hUc. 3m 
LcO^ia^Op t i MEM™-C$ft?$L. f Ulm 
LCODNA/HWW^^^T'3 7X:(«4«!fra>f 
^-hLfz 9 iKoA^td 4BWC\ 
(,ZZ t>l,Z2mL<7)mE FMimi&ZAtlfz ; ftfeO^t 
tt. DNA/ifl^J, 2mL^mEFljy« 

&tsv*MzmuL. *Lxmm&zcom&m#T—m 

[0313] &%k*m 10(B) IZTfk-t. 
OTO^TTt#^fL7t : 1 =5^gW7^ 5 H 
+ 12/i l(?)Lipof ectami ne 2 0 0 0™ 
enm&m. 2. 5mL^mEF|Mt^^x;KC 

lmLc7)DNA/ / ^^^^^jDL. -eLTi^JWUK 

If 3 = 1 0//g(7)r7X$ F+ 1 5ju 1 C0F u GE NE 
™cr>m&m. fUiMlmL^DNA/ifM 
+*C4^|>f V^tjl^— h -eof^. 2. 5 mLCOm 
EFMfc*£*fe£:^M-&. L = Lipof eatami 
ne2000™ ; F = FuGEN E™ 0 

[ 0 3 1 4 ] SfJiO^ »J -X^mmX'te. h E Sffljfo* . 

(n^y^— -fef^ft^Ot-) ^IPBS^O. 5mM 

e d t a wmm &m ^ ^x 7 4 — \ ^gmn^x- 
-?hvv? xfrt>mm Ltzmz h7yx7x^M^ 
mm*. m«coMm i fi<%*)itk#>z>&x'&37x;{,zx 

Sftfm'O'^^-hLtz. EDTAM$:i 
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[031517^ -y-cO&Uh E S«^^5tfs 
mX£3tt** s 5:fr£iJ8^**:tf>fc:* Mat r i ge 

1™ (S&MS) _tC*t»UfcHl hESi*fflfl&£. E 
F 1 ay°\-7*:-1?—t,Zj:^xmW)£tl&/3-tf77 b> 
¥— if£&Wr&7. 5^gW7X5Ki:, 
* h =7 ^/^7 ^-&m.BF?-*WMrth PGKrn^- 
?-*miirh2. 5Mgcoy?x$ Ft<n&&m-Cffl 

Wat r i ge 1 (^I3i£g0 ±^V>yU— M&4 

+ 1 5a< 1<0FuGENE™£. 1 m L I vt «Ma fc 
tk^BSfSHi^^-bU -?-<0flL 2. 5mL<7) 
mEF®ll^«fe$:MPL^o 48^f|fe. 2 0 

0 >u g /m L i^'i ^t- 4 i^V Zffift Ltl m E F JPHfci£tfe 

A*Ufc*S£«») «L 4 8-7 2B*raJartfc:5EX,*5. 90*9 

tc* h 7 yxy * ^ b Lfe*HJ§a^ L"C$*7 1 ^m^T'^ 
tfc. ^mo^S:, : J**7'4 i/^MmE FJJIWfc 

[03 16] (Uttffll 1 : ^-^-Sra-SfcvtfS* 

3&»^cofiMfc*&fl&*. ? 4 -y-n^mmmz&^x h 

^. ^WKIiWM(mEF) fcJ;lXNHG 

1 9 0fD^7- fe'^mEF«c7)#^|ii. KUMISS* Sfr 
T^i. STOti. ATCC^^A^MflE^^ 

tifz^vxm%mMffifcx~$>z>. bj stait 

TERT-RPEd ^O^-^fcUfcb hjH3BSJi& 

[0317] *ffl^$rm5a^-tir^^^fflV^t^tiJ^T 
^i0ti5-)^ 4 1. mEFtM: 9 0% DMEM 
(Gibco BRL, Rockvi 1 le, MD) , 
1 0%Vism]RMm (FBS) (gfeMMIMfc) (Hycl 
one) . *5j;r/2mM L-/;^Sy o 2. STO 
t£tfc:0. 1 mM^Mr^y^MUomEFtg 

3. BJ 5 t : 9 0% DMEMfcit/l 

0% Cosmicff7yJfil^«MU^ 
W) . 4. NHG 1 9 0*Stffi :$^:10% FBSS: 



MlitniEFi^. 5- RPE*£fl£: 90% DME 
M/F12, 10% FBS (JRMMULTVVfrt*) „ 
lOmL L-* r /U*5>';fc«fct/3. 4 8g/L^ 

<'y3<K3Si>r-?>*Sifc (KO DMEM), lmM 

l-^/i^s^. 0 . lmM /g-^^hx^y- 

>U£>£Tfl% ItmkT^Sm. 20%FBS^l 

[0318] «Ktf9*fi*3«-r&fc*>fc:. **v«U0«l 

Ca"/Mg + + £^£^PBST^[Hl*ft^ 
U b'j7'yy/EDTA (Gibco) +t^l5^ 

^J;0«Xmt^o *flJJ&£i&4 0 0 0^K ( 1 40kVt 
Jf)508^;Torrexy'x^-, EG&G 
Astrophysics Research Cor 
P., Long Beach C AtC;fctt&ffl|jc7)t&£ 
6) T'B^L^o <Kwe. <Xix£>£it-gtU fUmE 
FM^{i^5 5, OOOMa/cm^t, NHG1 
9 0»tzoivc<i#;3 8, 0 0 0/cm 2 T\ STO 
mmz^\^X\Zm9 5 , 000/cm 2 t, BJ 5t 
a«BflatOV%T<i*58 0, OOO/cm^t, RPE$ffl 
mdZ-O\^Xit^)9 0, 0 0 0/cm2tJIIU^^ 
<tt>4^Fia«ft. 4ng/mL bFGF^ 

st, *LxhEs&mm^comte<7)te#>izm^te. n 
Esmmm^ammmi^ 4 n g /m 

Lc7)h h^^tt^^OT^S^ (hbFGF ; Gi 
b c o ) Srfi^Lfc. 

[0319101. a'^b (^fflj) INfflKfcO. & 
S^i(RM) ^Jt&LT. mEF, NHG190. S 
TO&XVB J 5 t a«tcJ; 9«Hfc3iifc*8lft*. 

Matrigel (fifffM ) JiTi«£f2iX*: H 9fttf) 
hES«&<0^£;^cr. RPEM^«fi*<0»te. 

4nLx^ti. mm. mmcommm. &XT&tt{umiz 

F. NHG190. STO. ioi^B J 5 t a, 
[0320] WmE F^4»COSH^ifi^'e*H#$<X3t 
«fflfl&tlSI«(^ NHG190. STO^oJ;t/BJ 5t a 
£*tmo«MBI*fc:J: "9SMtStLfc*&*fi*^Ma t r i 
ge i {&mm) Stilty $~^y±cowm*. fac 

Tra-l-60fcj:t;Tra-l-8U, 
WOSSEA- 1 (S2C) . mEFgl) 

-fbt^ifi^^tiNHG 1 9 OSIHCtSit&cF^Ma trige 
1 (S^) £ Ttii ^ 5 - > Ji<7>*TO{i . 3o« 
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CO 3 2 1 3 SUfim — mEFTKW^&Hir 

zmottizm^&tztznts. mmz^ 4ng/mL 
ohbFGF - «k ^rigfl&srijw l*:. 

h b F GFi0i|fi^^c0tt*\ E S«aj&£5fc$Hfc 

fcmizm$r&KMz<mTb&&fr£&^&tzfr 

SrltSfeL*:,, 

[0322] h b FGFC0^2^^V^C0SlWbt§tfe t t> 

LTt^2 9 0f^tc:^bU^J;o^i.^ o hbFGF 
com 1 ^MD^ v VBHM*fi*-C«t»$ ix*:«&i£> * 
^#4HfcLfcJBJ8£^Lfc*«. *»2 7H»CJ: 9/h 
3^5fe^3o^— fc*ri$#JftUfc. hbFGFW 

8 H^^tC^k LJt „ *TB5 Wfc . b F G F Ofltfr *>»§ 
fln£*T o Tt)» L ^SIHttStWC^ L ftrfflffltt . «H 

7 4 -y-MMTt&m&zmi&omirch fgf 

¥—<F>t£\^ (feeder-free) h 

E s mojNfc* RfrOM? i: tir ft . 
[03233 SMk«f«iI<50»attJ2lT<50J: dfcittlLrt: : 
E4HS«Wi. Jtlfic^J; 9 (Cm E PWttm 1-20 

wm^zztizx^mmL. ^Lx^-^titzmm^ 

7X3^4 , €-C'fi?tU. 7<f-^-^V^hES*fflHa 

[03 243 eJflWSKWH^ (LI F) 7 4— 
»Lf*ft^*»*ft^ftfc*&fc. HltJ^H9^ 

mm*, li f£«&iu£i 5oo. l. ooo. 

li5 0 0U/mL (R&DsystemsH« 
LIF;Catalog#250-L) "CfrO E Stgfflfe 
^Matrigel (fittiM) Ji-CJftttUfc. ffllft 

L*:. l^fEIf£. L I F££-0*»ifctt-£iiSrt^ w$* 

aft*. mEF|IMkmia+fc«B#^n3tiS«li. *M3o 
cix^x-^ti:. lif^7 
-f -r-*Hfla^^TT'ti*^k«®tc:*>-l) hES« 



**L*#ft. 

[ 0 3 2 5 3 H 9 hE S«HJ»MiSr4^co33qcOfin9f(C 
tm<D± o tznti* h E S W 

3 7-C1 0^C0*«J2 0 0 U/mL60n^y^— fcf 
I VtO^ V^^-S'aV^I&lIIlKL. *LT4Mfcfc 

ri/- b ( C o s t a r ) 4rc*&«L, Ki^t^m 
ft£*&£L*:. ^2xiO«Wx/M9. 6c 

3tL. *LrS*&»!B*^r&«Bfla(=4MkL««t3t. 

$^11 jNUUo&d- 
mm$*i 00—100 ownm??**— xmmzti 

[03263 mmMMmMf&zmmr&tzib. mm* 

^2 0 0U/mL35ft-^'IV^3^3 7°CTM 

W^TrPipetman^TKOaiL. ^LT^Mfc 
tgiftSr^tf?-^— rfc:ie8»*-J&»* ^fctin^y^ — -t? 

»«<t>fc:tkasL. fit^^. *au&£-fti>*ffli 

L. 4MfctStfi4Hcl?&?§L. fLT6^x^7V-h« 
1 ^)V_IJZ7"U- h L?fc* «&£tg?I£-t2\ -eL 

xmtmzmzLtz. sB3®a«>ttf«\ t^mEF 
mmzxj y^-Ltz. ^xn^mrc. mmi±. 2-3 
smz^ibtitio 

[03273 mmmMmMM*iz^x3x?-*:zmA 

^nhTERTC«$^, 1 
Hffiffc. 8. 6XlOW>x/K9. 6cm2)T' 
6^x^71/- KJb(C««L. mEF^Jfi^^cm^ft^ 

pBABE-hTERT^fclipBABE^^- 
3Vha— ;PT^L^, pBABE-hTE RT(i, 
hTERT3- HSS^IJ ( 5' UTRjoi:r/3' UTRii 

Bfcifc. fUATG^3Ky*^-l 5c0{i®tC 

J,^Kozak3y-feyfXMM) TfJM^O 
pBABE. puroCOEcoRIgHW:, hTER 
Tr?-h'^Sr5' LTRfc|S|LK|6lCiBSLT^o~ 
-yf-i-h^tlzX. nmmistz (Oue l lette 

Hu. Mol. Gen. 9:403. 2000). 
MM£Zt,lz6Bt%mL. JtLXm*mmi ■ 6u&/ 
mLOtr A -av^^Vtpr'$^>C8B^^L^<, <X 
IrveaHHaSrlUJKL, f UtmEFtgi^S^SUc. 
[0 3 28]$13M«^ ^LT5 0H^mWjffl 
lfi«»JB«:a^LttJt3t, M2 0BC, T 

RAPTv^ntzMzWfrti. ffifflte. 0BM27 
S^tmE Ft£tttHN;:*£fS£fU fU280^43 
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[0 3 2 9 3 -fo*^~ V4jffltm**Jitfzi>hu—A, 
5O0^^fS^7^^ti8 

— tfiStt^Ufc**. ny hn~/U*fflJi&i;L ffilOJiStt 
£^£3rrf>>o*:, hTE RT- h E F*fflJ&ti. nybu 

[0 3 303 ®Mfcteiffi£iJ39W-S*:tf>fc:. hTERTN 
7^7x^MIM, Ca* + /Mg + *£-&£3:^PB 
StllH»L, fUl. 5-2mLh'J7>y/E 
DTA (G i b c o ) 4rf24HtH >^ ji.^— & ^ 

adT,WL, tf^M^LT*^. 7-5x1 0 5 
^ N hES»4ng/mL b F G F-C3<J&b*: 

[03 3 1 3 Wk^«6*hES«f«*«-3 3t«>fc45H* 
Wc„ hESfftRA^£ffl||«)ttfc:, mikt£M&4ng/ 
mLOhbFGF (Gibco)tffllLit. hTER 

[03323 znmmcoh e sMmmM*j£ft*tz>mji 

HI hES»(:^U^L^ 0 hEFWfc 
&mz± 93d$2*l*:Mat r i g e 1 (g^S) _b 

cOtSU O^/UC&F) (i. 3c?>ffchE SjfflJ8a<^®^ 

II^MI'Mat r i g e 1 -tT'i£ 
5BLfchESJHWa*^tK'PFffifc:^fe* hES«o 
ttS3a--MU iMXtfiMlU ^LT5fe4MkKtt» 

[03333 &*if£7 bx\ mmmBmRtt*) . % 

LT1 : 3£rt!lil : 4<0Jt. ^1 30, 00 0—17 
0, 0 0«WBcm-*-e#SUfc. *HJi&£. 3O0fcfcfc 

[03 343 (HSfetfU 3 : H 1 tfca> <0 h E F J; 0 

nmztitemm) m2<7)}=.hmmmmm (hEF)i 

Mflm*s HI tftrt&, MShES»A^^ 



[033 53 C^fc^J-Cte. *£*£3f«3£ ^ y h£ 
tg^ii. PBS^2mg/mL37yt-HfI I gl£ 

i>^T. 3 7x:"C3o^fa^>'^jL'<.-hL^. »&£ 

0JRU »«U »MHKU 4J-fk*&Jft+fc:?l»«L. 

hEFM<90%DMEM, 10%I^WBS, 
0. lmM^MTS/^ fei:r;2mM<7)L-W 

[0336 3 mm I 2*<D£olz. l/hn 

"/M/l-X^O*^ — VftM^??— (pBABE-hT 
ERT), &fz\$^7 ?—^>hu—)VX*m'g$£8kL, 

[0337 3 mi 1 (^*/WA) ii. HEF 1 M&tfccO 
XjM'B (T) 12, TRAP77t^ra!l 
fe'vStt^^o hTERTM 
^•yb LfcWISli . 7Em*gAf& 2 0 

Mfrf*. ^feii<^^-n>ho-^T^^AL^ilffl 

[03383 121 2<i. hTERTff^AHEFlM 

fcJiJjfcLfcfctfrC** > 380CD8£££T\ 15^20*5 
CCfSffcLfc. hTERTh7yX7x^«ii, 60 
B<m& ( 3 offiKt) ^JlSi.T-StL?tie5i5$JSTm5i 

[03393 01 3ii. ffMHbomiw^>r 

—X'hh (Dimitri^, Proc. Natl. A 
cad. Sci. USA 92:9363, 199 

5) . 3£iwmfiif?<? hisy-wzm- 

hTE RTj&tmxmm&xv* > ^ n-/u«^i 

#»CT*&. ^v;\'-x^>r K_L*C*ti»L*:ilfflfl& 

PBS^coo. 2%^o^^;PT;P7 f t b'^"C2^ 
fmH^L. PBST-gt^L. fLT4 0mM(7)^xyi 
UVgg^®?«pH6. 04*?X lmg/mLC05-/o 
t-4-;nn-3--^ hv-*'— 
•tf (X-ga 1 ) . 5mMcOK 4 Fe (CN) 6 . 5mM 
C0K 3 F e (CN) 6 . 1 5 OmMcONaC 1 , 2mLtf) 
MgCljtHft^^a^-bU. HEFl^yh 

ft. *cr>—J}. hTERT^AWili. m&Ztl% 
fr->tl. tehlttimZkl*, hTERTcoW, HEF 

[0 34 0 3 mm±. 6000rad»l^HEF 
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T#>4. 1-5. 5x 1 omMcm-iT-mmLtz. Z 

<7>tm£. Matrigel (^iSi®) 

L^H9 h E SMMm<7)mm*3C&^-&*0)1&j)l f Z^ 

[0 34 1] mi Ait. ^xmmmmmizx&tK 

IzMttLtl&COhE SmmcDzin-~£^T« hESffl 

*U *MESUBW®^^Tti(t^. ZCOhES 
Mm** hTERTi5j;r>'OCT-4<^^^lt^t-^ 

Zbtf&lilZtvfc. s^jV-Blz^ZtiZ £5(,z. Ztit? 
t>&K. *MthESmMCF>im'C$>&. TRA P7v 

C0342] (^J14:cDNA7^/7';-)^ 

[0343] t ★BB^^ffitOtaSDSf'ClE 

fc. cDNA7^7'J-i±^Wc 0 7 4— y— 
(V^^mZm^&ZtlZ. 7^RNA^fl„: 
fc<a£V^y^y-£^^&*IJj&£*U fUm 

[0 3 441 SRNAI1 RNeasyiNrahn-^ 
(Qiagen, Germany) £fflVK 

mmmmcom^mizfe-ox h e s»^«$^, 

*- h ( G I TC ) O^fcfflt ve^m*Tm#»f» 
U -rLT#^ix^^»Sr. RNA(i^tSM 

mm^izxKtmtezti&fefr^nKMffi&x'm? 

LZz&. mRNAZfrX-mftL. f LT260nmti3 

[0 34 5] m^X\ ^'JA + mRNAj, iRNAi 
Wtofrh. Ol i go tex^rnh^- 

(Q i age n x Germany) £/8 £ t tC«t 0 

'J ^3? ? H 5r#tf fc'-XV h'J-y^X £fc£R N A 

h*S-£-U mRNA^'JA + f^/t-hs dC 10 T 30 ^ 

izt'-xtcomnimmtmz-timzLtz. m^Ltitm 

»4»fc:ifcaiU >rtTlR^$r26 0nm(^(t&^7tJK 

[03 4 63 cDNA^il ^^rnhn-^ 
(Superscript™ Lambda Syst 



enu Li fe Technol ogies. Rock 
ville.MD) &m^XMf£.2tl*Z 9 lus&KV 
A + mRNA?:, ^fyrfdT-Not ir5>(7-/7 
^r^-*5j:t^Supe r Sc r i P t™ I I i&fe^S* 
Sm^-^cDNAM^, [32P] dCT 

P£C:^U5*fc:^tf>. m«ERift»*«>it«*TOfc 

L*:. -*icDNA^ s DNAy#— - fef*>«t 

^RNaseH^MT. DNA^'J^7-^ffl^T 
I*icDNAML^ (-T^TcOS^iiE. col 
ijtajiSD . iC0Z*g(cDNA$-, Sail 

#rL^. ^7A77^y3^^0^S:, 
m&iSKJ;9#flrU -eLT2kbp^^ti^ilJ:0^: 
£ t^g^tflfhM X£ t Oc D N A£^?fr 7 a > 

/H.*;. <fcWt\ 1M Xj^tR^iX^c DNA7- 
No t Ix^Hjf^l^T— fc'TlSTOU f UN 

0 t I /& a 1 I $TOp S p o r t 1 7 8 ^X 5 Y (Li 
fe Technologies) fciiLJt.3|gl 
!$j£r/B^T % UltraMax^aytTf^bE. co 

1 i (Life Technologies) 

mu f^^^-cryey'j v^tf^iferu— y± 

HfHSPBg^PCRfciOWSLfefc*, -1. 2kb P 
0^cDNAifAt^X?rto, 5x 1 OHXL^M 

[0347] cDNA^/7'J-li^ mm (E 
B) «WB*»«W3*u -ix<i. hES»^Mt 
^«^?g^maSr^tfo EB^iin^:, hE 
S#ffl»a^iB^S:. ^2 0 0U/mL^3 7 yt-^ 

kriOHUKL*:. ;«hES«^, 7?*?-{,zmm 

I, fU80%KO DMEM(Gibco), 20 
MFM£F#HfcF BS(Hyclone),0. ImM 
#MMHT$y». ImM ^rt^Si^ fcilXO. 1 m 

wsts&mrv— y < c o s t a r > wzyu- y lk. 

[0348]^^t\ icOEBSr. 9. 6cm2^ 

^0 21111^^1 : 2coitmx-mmLti* ZCOE 

B(i. — Bi3^td. ^xW^2mL^i$:4mL 
/*7x.)V& XmW^h Z t . <J:V^»^tt2m 
Lc7)0f^itil^^l?^^^«li:^J; 93&bix*:. *£R 

NAii, m?mm*$f2-aamzmmztitz. 

L. ^LTio^^<(iJ: , 9«V^m^^^)^RNA 

coMm*fa±z-tt&. t&2 0—5 00x1 o G mmfrh 

CO^RNACOlR^ti, $«j25-2500^g-Cl>o^. 
[03493 (hES*fflM^^-2.%3S^^ra^ 
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mMZ£&j)\ i?tliFuGENEiWJ^7x^y 

[0 3 50] e^^/^yu—hizyu—h^ixfzhEs 
ii/mL) $r3 7 e CC7-l Otffgffl^TJ&DiiJL*:, 
— tf&QHIU ^ U 2 mL^gJIB h E Si&ift/^x^ 

LCOa-^fa-^L/i. $^|,hES^ 
»jDU«»«i* lOmLtLfc. iHIBjffiHK^, 1 
0mLe^7hfl0-12tH^l, %VXZL>%& 
8mLcOS^hES*gtfi£^jDUt. 3mLC0$SI^ 

7t (-T^*>. 6^x^TW-hc01»>x;P*Wv:^ 0 

[03 5 1] Wbo^>f;UXSrfflv^^K^Ati. JSIT 
09«£ot;:*Tort:« GRN354i:Wl/hn^y^ 
^9?— ii N C 1 o nTe c hHiAUPMSCV 
ne o^^^- (#?o^#-^K 1 0 6 2-1 ) 
TGe ron Corp. TfltlSSfUt. eGFP3- 
KfiH«Ji. MSCV LTRfrfcT8t(::»A3*Ufc. £ 
C0LTRI1 GFPO?fc3i£IIEiSU * LX ^<T>^99 

-teiLtz, -?*yxPGKyvi=-?-< f z£*)mm)ZtL& 

ne o*3t£?*4tr. 

[0 3 5 2] rix- Mi. 0. 5%-fe'^^V*5j:l/NH 
Gl 9 0*7 4— y— mf& (2 4»)x/l/7I/- bfcOWC 

lmL NHG190iM^7. 5X 1 0 4 ; 6^x^ 
7WK:oV^3mL»3. 7 5X105) "CtR 
SL-Tt,, hES;f*H7£. hES»t:, 24>)x^ 
I|iri/-h±t:iSL^ (lmL/^x/l/) . 4 8BS 
3»>x^hES«, 37°CT'0. 05%h 
'JT-^y/SmM EDTA (S i gma) &m^tlflt 

5 0 0^LtONHG19 0t§ife^^?f@®L. 
*LTiHftUfc. l/ho^;Ui^pGRN3 54 

cox h ^ ? *imnwmizfc±x?im Lti. mmtm* 

~7z,)Vfrt?imW^ fU400A£LhES^77X 
(MOI 1 0 ) & £?/4 /i L 
W8mg/mL ( -K'jyi/yM (Sigma) T«SL 
7to 2B#^. 8 0 0juL<?}hESigife£*7x;W£>*:9 

h E S tStfcSr 2 4 BSfflftfcWfcte Lfc . 



[0 3 5 3] &®.mXV>4Bik. mm:. 2 0 0us/ 
mLWi/ym lmLOhE S tgJftT'WS L*: . 

3mL^hEStS«fc4H;:W&i§U -fe'^ 
>-&£X/N HG1907^ -y-X-mt Lti6i7 x^T 

u-hni^-yx^wzntmL. *i>x2 4*m 

>2:&tshESt%MX'UXSmmL. *LX2 4mf®mz 

[0354] FuGENE"6 (Roche) £#JU& 

tz* ZC07°yX$ HDNA (5-10/igcOpEGFP 
— C 1 „ C 1 onTec h^^n/f^6084-l ) 
^-pfcm^Al 0 0m\ a-e*BRUfc. ^Mn-yh 
^SlfrCWu 5-30juL^FuGENE T «^, 
P t i MEM Tn rM (Gibe o^^O^#^-l 1-5 
8-0 2 1 ) WMU 1 0 0juL?)&*fcgfi£jil£L 
tz. <K^vt\ Cl^DNA^^^F uGENE™*g#tlc:l9> 

80 0ju lcOOp t i MEM Tn T'ffl^-SMtw, 3 

[0355] h7^7x^y 3 ym8«, hE 
SJfflflS^. -fe'^^Viictt/mEF^^r-^Tlt^L^ 

UcOpt iMEM™Tifcr£U ^tT3 7 0 CT'4B#^ 
DN A/Bif ^^T-f y^fa^-M^. ^<orf?> 
<7>|ll&T'li. 4B#fSf£. ^x/W:, ££>3:&2mL<7)m 
EFIW^A^ ; ffifctt. DNA/WM 
2mLWmEFl^i^O f >xM:»L, ^ 

[0356] <K«02WCWL h E S«BflB^7 >f *!> 
Sr^*Slt£. FuGENE I »»^h^^7x^b 
L?t* -rix^co^T'ii. *MhES»^, mEF 
m<mWT 5 XttJnfflS: 4ng/mL hbFGF^ 
Mat r i ge 1 (filMW) feS6»>x;P7Wh± 
WEHLfcCiBl. 5X10*«cm-2^^ 
J&) . ri/-f-f V^C048^f^. -TTtClS 
tUaat:, FuGENE I »th7yX7x^hL 

fc. v^yxy^^i^^xoAsm^k. mmz^ mE 

FWk*&*fi7"^^4 n g/mL h b F G Fi> XX/2 0 
0/xG/mLWy^SMU, <fcwr\ « 
tC. a^-XT2 0 0/iG/mLnyf VHtf 

[0357] f»WMfc<50|g»?&^2fc:WW&. 

[0358] 

[f£2] 
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Jft* 



MSCV-LTR/GFP; 
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